











Comp wag 





gr 







: Wcve\sy ih CARS? ) 
More miles per Epound= p' es 
= cus EPs TERNS > hy Z 


hay GHART * 




























8K ON BOARD MEMORY! 

5K RAM 3K ROM or 4K RAM. 4K ROM (link 
selectable) Kit supplied with 3K RAM. 3K ROM 
System expandable for up to 32K memory 


2 MICROPROCESSORS 

Z80 the powerful CPU with 158 instruction, including 
all 78 of the 8080. controls the MM57109 number 
cruncher Functions include + " squares 
roots. logs g Gr Ponentialy, trig functions. inverses etc 


2 KEYBOARDS! Range 10°97 109x197" 08 figures plus 2 exponent 
56 Key alphanumeric keyboard for entering high level digits 
language plus 16 key Hex pad for easy entry of 
machine code 
EFFICIENT OPERATION 


Why waste valuable memory on sub routines for 
numeric processing? The number cruncher handles 
everything internally! 


GRAPHICS! 


64 character graphics option — includes 
transistor symbols! Only £18 20 extra! 


MEMORY MAPPED 

high resolution VDU circuitry using discrete 
TTL for extra flexibility, Has its own 2K 
memory to give 32 lines for 64 characters 


RESIDENT BASIC 

with extended mathematical capability. Only 
2K memory used but more powerful than 
most 8K Basics! 


KANSAS CITY 


low error rate tape interface 


1K MONITOR 
resident in EPROM 


SINGLE BOARD DESIGN 
Even keyboards and power supply 
. circuitry on the superb quality double 
- - § 2. 2 2.8 2 ew ee. , - = sided plated through-hole PCB 
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NEW FACTORY 
UP! 







PRICES DOWN! 


Increased capacity P 


Tithe =F = COMPLETE KIT 
rgreatap Ah ee > NOW ONLY 
Factory means 


r 
All others frozen! Cabinet size 19.0” x 15.7” x 3.3”. Television not included in price. plus VAT @ 


POWERTR 


The kit for this outstandingly practical design by John Adams published in a series of articles in Wireless World really is complete! 


Included in the PSi COMP 80 scientific computer kit is a professionally finished cabinet, fibre- “glass double sided, plated-through-hole printed circuit board. 2 
keyboards PCB mounted for ease of construction, IC sockets, high reliability metal oxide resistors, power supply using custom designed toroidal transformer. 2K 
Basic and 1K monitor in EPROMS and, of course, wire, nuts, bolts, etc 





PSI Comp 80.Z80 Based powerful scientific computer 
Design as published in Wireless World 















KIT ALSO AVAILABLE AS SEPARATE PACKS 


For those customers who wish to spread their purchase or build a 
personalised system the kit is available as separate packs eg. PCB 
{16" x 12.5") £43.20. Pair of keyboards £34.80. Firmware in EP OMS 
£30.00. Toroidal transformer and power supply components 
£17.60. Cabinet (very rugged. made from steel, really beautitully 
finished) £26.50. P.S. Will greatly enhance any other single board 
computer stir OHIO et PERBOARD for which it can be readily 

modified. Other packs listed in our FREE CATALOGUE. 
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PS! COMP 80 Memory Expansion System 
Expansion up to 32K all inside the computer's own cabinet! 
By carefully thought out engineering a mother board with buffers and its own power 
supply (powered by the computers transformer) enables up to 3 8K RAM or 8K 
ROM boards to be fitted neatly inside the computer cabinet. Connections to the 
mother board from the main board expansion socket is made via a ribbon cable. 
Mother Board Fibre giass double sided plated through hole P.C.B. £39.90 

8.7" x 3.0" set of all components including all 

brackets, fixing parts and ribbon cable with socket 

to connect to expansion plug 






8K Static Fibre glass double sided plated through hole P.C.B. £12.50 
RAM Board 5.6" x 4.8" 
Set of components including IC sockets, plug and £11.20 
id al = a = aw “a a ia | socket but excluding RAMs. 
a ae 2114L RAM (16 required) £5.00 
we z& eS ial * x a i: a a _ se Complete set of board, components, 16 RAMS £89.50 
s 8K Fibre glass double sided plated through hole P.C.B. £12.40 
a y= . ROM Board 5.6" x48" 
Set of components including IC sockets, plug and £10.70 
socket but excluding ROMs 
i i i 2708 ROM (8 reauired) £8.00 
Value Added Tax not included in prices Complete set of board, components, 8 ROMs £78.50 
PRICE STABILITY: Order with confidence. Irrespective of any price 
changes we will honour all prices in this advertisement until July NEW FACTORY ON SAME INDUSTRIAL ESTATE 
31st, 1980. If this month’s advertisement is mentioned with your ADDRESS AND TELEPHONE NUMBER UNCHANGED 


order. Errors and VAT rate changes exciuded. 


EXPORT ORDERS: No VAT. Postage charged at actual cost plus 
£1.00 hindling and documentation. 
U.K. ORDERS: Subsequent to 15% * surcharge for VAT. NO charge is 


made for carriage. * Or current rate if changed. | (a division of POWERTRAN ELECTRONICS) 


SECURICOR DELIVER: For this optional service (U.K. mainiand only) 
add £2.50 (VAT inclusive) per kit. 


SALES COUNTER: If you prefer to collect your computer from the PORTWAY INDUSTRIAL ESTATE ANDOVER 
Lrvid hath artnet lala a bles esi ee ANDOVER HANTS SP10 3MN (0264) 64455 
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It’s here if it’s worth knowing! 

COMPUTER PATTERN 10 
Make a few waves 

TRITON REVISITED 12 
One of our long-term user reports 

PROBLEM PAGE 18 
Solve it if you can 

CALCULATOR WATCH OFFER 22 
Count the savings on this 

MACHINE CODE PROGRAMMING 26 
The insight into this hexed subject 

MOTOR FINANCE 32 
Make them wheels pay! 

MICROLINK 38 
Making micros mechanical 

PRINTOUT 46 
Have the last word! 

STOCKMARKET 50 
So you think you’re Rockafeller? 

TAPE INTERFACE 62 
Getting an Mk 14 taped 

MPUs BY EXPERIMENT 68 


Learning by doing 
PLUS : FREE PULLOUT BUZZWORD CHART! See centre spread. 
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©MODMAGS 1980: AH material is subject to worldwide Copyright protection. All reasonable care is taken in the preparation of 
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DOES VAT) BUY IN 1980 ? 


Video Genie Sustem 3003 A bounce free typewriter keyboard. A 
stylish case containing a cassette, 
PSU, and UHF modulator. 


A highly quality cassette, with tape counter 16k user 
RAM. A full 12k Microsoft compatible BASIC, and 
system monitor, which is able to run TRS-80 level II i weet 

programs straight from cassette tapes. . a ae Rn 
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With full expansion capability, also 
outputs for, video, TV and second 
cassette. 


In short a:— 4 ATUL TTL ete ELL 


video 
genie 
system 


Contact:— 


LOWE ELECTRONIC 


Lowe Electronics Limited, Bentley Bridge, Chesterfield Road, Matlock, Derbyshire. 
DE4 5LE. Telephone 0629 2817 or 2430. Telex 377482 LOWLEC G 


TRADE ENQUIRIES WELCOME 
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The best of 





British and American 


APPLE 








ACT Appleware brings you 70 classic to keep you on the mailing list. 
programs from the worlds leading 





suppliers of Apple software. Many Appleware is backed by the resources of 
have already become best sellersin | the ACT Group, Britains leading 
America. So send today for a free computing company. Contributing 
copy of the most exciting Apple software houses include Programma 


International, Personal Software, 
Automated Simulations, Speakeasy 


| a eae ame Software and P.D.] 
~— Send a free catalogue t© | : 


software catalogue ever. We ons 





| 


SOFTWARE 





Disk programs include: 


Applepie Text Editor £30 

Alien Invaders £8 

Apple Database £23.50 

Talking Disk (Speech Synthesis) £14.95 
Apple FORTH £39.95 
Assembler/Editor (in machine code) £45 


Try them at your Apple Dealer. Also 
available by mail order direct from ACT 
Appleware. 





| Name ..---: coe 
| Radiesse 
| ____.., Post code entice 

ts 2020 
) CNS Apo _ a Radclyffe Paice! 66/68 Hagley Road, Edgbaston, Birmingham B16 8PF 
a os rer cde House, 66/68 Hokey Road 021-455 8585 Telex 339396 


—— 
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VOU SELL OFF 


Electronic Brokers have a spe- 
cial purchase of Hazeltine VDUs 
that they are selling off at less 
than half price. Although they 
are second hand they are “re- 
furbished as new’ and offered 
with full warranty and back-up. 
There are two versions avail- 
able, a basic model at £425 and 
an editing version for £695. 
Both prices do not include VAT 
or carriage. Contact Electronic 
Brokers at 49—53 Pancras Road, 
London NW1X 4QL., 





REM FOR PILOTS 


Those of you who are delving 
into our Distance program, 
published in the Feb issue, may 
have come across an anomoly 
in the formulae. In the poly- 
nomial expression that we pub- 
lished for arc cos the third term 
in the bracket should have read 
a Di 

2*4*6*7" 
There are no errors in the actual 
program listing that we are 
aware of, : 





- BUMPER BOOKLET 


Petsoft, that most prolific of 
software publishers, has expan- 
| ded its new catalogue to 16 
pages in order to cram all the 
goodies in. Among the new 
products is a hand-held digitiser 
pad called Prestodigitiser and 
the range of programs that we 
| have been covering in our news 
| recently. Not only are software 
|! and hardware from Petsoft 
included but also the vast range 
of other people such as Hippo- 
| soft and Personal Software are 
all mentioned. Free copies of 
the cataloque are available direct 
from Petsoft at their Birming- 
ham address as Is all the soft- 
ware on mail order. The rate of 
growth of the ACT group of 
which Petsoft is a member has 
caused them to open a new 
Engineering and Research centre 
in Birmingham which will be 
used to test and maintain the 
new Series 800 systems produ- 
ced in conjunction with Compu/ 
Think. | mentioned some 
months ago that a gold cassette 
had been presented to an author 
of one of Petsoft’s programs for 
reaching the 50,000th sale, well 
the Americans in the form of 
Personal Software seem to have 
felt left out and are now busily 
throwing gold plated objects 
around like confetti. Britain 1, 
USA O. 


ZAKS BACK 


Rodney Zaks, the man of many 
words, has moved to new 
territory with a book on the 
280. Does this mean the 6502 is 
dead? From the press release — 
we haven't got a review copy 


yet — it sounds as if the book ts 
in a similar format to his offer- 
ings on the 6502 and hopefully 
it won't have as many mistakes. 
Titled ‘‘Programming the 280" 
it is obtainable from Sybex who 
reside at 18 Rue Planchat, 
F—75020, Paris and contains 





625 pages. They also forgot to 
tell us how much it costs but 
your local friendly bookshop 
should be able to help. Sybex’s 
UK distributor is the Computer 
Bookshop, Temple House, 43— 
48 New Street, Birmingham, 
B2 4LH. 


SS — eee 


SPEAK TO ME 


Details of the Mk 2? version of 
Microspeech thudded onto my 
desk last week. The veritable 
| tome was accompanied by a 
brief description which I shall 
quote verbatim 

MICROSPEECH 2 is a stand 
alone speech synthesizing unit. 
It converts phonetic code or any 
text (which is input via a stan- 





dard RS232 connection) into a 


speech output. MICROSPEECH 
2 may be interfaced to any 
computer system because all the 
computation necessary to syn- 
thesize speech is performed by 
its own dedicated microproces- 
sor. In fact it is possible to run 
the unit from just an ASCII 
keyboard. Up to one thousand 
phonetic characters, represent- 
Ing about one minute of speech, 


may be assembled in the units 
internal buffer before it is com- 
manded to speak, The control- 
ling microprocessor has a spare 
ROM capability of 4K bytes 
which can be used to store an 
optional text to phonetics trans- 
lator program. This includes the 
phonetic equivalents of all the 
standard ASCII symbols, and 
thus enables the unit to be 
driven directly from English 
text. Although the speech in 
this mode is not always as good 
as that produced in the phonetic 
mode, it does allow many com- 
mon messages to be rapidly 
programmed, and it also makes 
the unit extremely useful to the 
blind. 

Costronics Electronics of 13 
Pield Heath Avenue, Hillingdon, 
Middlesex. 





REVISED 
BUSINESS 


The ECC publications series of 
Computer Guides has had a 
facelift with the re-launch of the 
Guide To Small Business Sys- 
tems in an updated form. The 
1980 guide has expanded from 
250 to 900 systems ranging 
between £1000 and £100,000 
with vital information on who 
supplies what, names and add- 
resses of contacts etc all up- 
dated. Anyone who is thinking 
of buying a business system 
should consider investing the 
£24 for the guide as it is a usetul 
source, Copies can be obtained 
direct from ECC Publications, 
30—31 Islington Green, London 
N17 8BJ. 
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SYSTEM 80=N2 


NASCOM have now announced 
a complete range of boards to 
go with the ‘2’ to make a com- 
plete system — System 80. The 
extended range has a moulded 
case as its starting point which 
will take a ‘’2”° plus keyboard 
and four other cards as well as 
a PSU. The cost of the case is 
£85 but “1” users will not be 
able to make use of it unless 
they are prepared to do a bit 
of hacking, Next on the stocks 
is a new RAM plane (thank 
goodness) which offers 16, 32 
or 48K of dynamic with loca- 
table boundaries, write protect 
and Page mode allowing up to 
four 48K boards to be used on 
a “2”, price is £225. t/O is 
being catered for at last with a 
board containing 3 PIQs, a 
counter timer and a UART. 
This is supplied as a basic 
board with TTL and then you 
buy the I/O kits you need. 
Prices are £45 for the board 
and £8.50 for each PIO, £8.25 
for the counter timer and £16 
for the UART. Graphics capa- 
bility is being enhanced with a 
programmable graphics gener- 
ator board at £90 and a dual 
standard colour graphics board 
that has yet to be priced but 
will cater for any two required 
colour FV systems. And, last 
but by no means least, on the 
board front we have the floppy 
disc controller which will be 
able to handle up to four 5'%4"'s 
and probably 8” as well but the 
software support will be on 
5%''s. This board costs £127.50 
and will be available in June. A 
full dual floppy system using 
double sided, double density 
Siemens drives will set you back 
£690.00. The second major 
news to come out of the launch 
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was that the ‘’2” will be sold at 
£225 as of March Ist but with 
no on-board RAM and no free 
RAM board so_ grab_ those 
special offers quickly. The idea 
is that the systems people will 
bung firmware into the 4118 
sockets and rely on the new 
RAM planes. If you want on- 
board RAM it'll cost you about 


£100! | resisted all the obvious 
leaders for this news item line 
‘‘Kerrless NASCOM Launch” 


etc but the news is that Kerr 
Borland has moved on from 
NASCOM to form his own com- 
pany — Product Launch. Almost 


immediately he signed up NAS- 


COM and is now promoting 
their product — namely System 


80. Well it’s goodbye and wel- 


come back al! in one sentence. 


INTELLIGENT 
PROGRAMMER 


A new PROM programmer and 
verifier unit has been announced 
by Elan Digital Systems. Called 
the P3O it features a degree of 
intelligence not previously asso- 
ciated with “‘blowing” and 
seems to be a useful piece of kit. 
It is capable of gang program- 
ming up to 20 EPROMs and it 
can accept all current EPROMs 
between 4 and 32K. It even tells 
you which type it expects when 
you turn it on. As well as all the 
usual data entry facilities it also 
has a fault verification and data 
manipulation-editing facility as 
well so you can alter the con- 
tents of the master before 
copying. Options are available 
to input data from tape or seria! 
ports rather than a master 
PROM. For more detailed infor- 
mation you should contact EDS 
at 16—20 Kelvin Way, Crawley, 
West Sussex RH10 2TS. 





NEWS 





AMBITEXTROUS? 


The well known mail order and 
distribution company, Ambit, 
have acquired a second arm- 
Ambyte. Headed by Jon Bur- 
chell they have among their 
newly launched range an inter- 
esting memory system, Known 
as plated wire it combines the 
best of most other systems in 
that it is non-volatile, it uses a 
single 5 V supply, it’s expand- 
able, it’s fast (200—400 nS), 
you have a non-destructive read 
and you can have up to 2M by 
9 in a single array. Sounds 
better and better doesn’t it. 
Units are available for the Z80 
bus and the LSI Il series and 
doubtless more will appear 
soon. Toko — the manufacturer 
- reckon that the ideal environ- 
ment is in DP and they are 
currently investigating more 
applications with Ambyte. Find 
Out more direct from Ambyte 
at 200 North Service Road, 
Brentwood, Essex. 





Superboard Il -OHIO- Challenger 4P | ZT Driving Computer 


At these prices why waste time and money on 
"4 unauthorised kit copies? 









cide New 50 Hz version 
ode - No Flicker 
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610 Expansion Board 8k RAM 

ONLY £159.95 + VAT 

IP CD3P Minifioppy Disc, Cased, PSU, 

2? copies of DOS - ONLY £289 + VAT 
Set of 4k RAM (Superboard users only) 
ONLY £28 + VAT 

Plastic Case - Beige ONLY £26 + VAT 
Challenger IP - Metal Cased, Superboard, 
PSU modulator - ONLY £208 + VAT 
Discs & Cassettes available 


TRS80 





LEVEL 2 16K 


te ™ 
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es 


ONLY £399 ~~ 

+ VAT 3 
Keyboard, computer, power supply, UHF 
modulator and all cables to plug into your 
own 1V set and cassette recorder and go ! 
16K of user RAM for decent size programmes 
and data, sophisticated level || microsoft 
basic. Fully converted to UK standard, 


NEC Spinuwuriter 


§——_. : 
professional 


word processing §f 


system 
£1699 + VAT 


NEC'shigh quality printer uses a print “thimble” that 
has less diam.and inertia thana daisy wheel.Giving a 
quieter, faster more reliable printer than can cope 
with plotting and printing(128 ASC li chs.) with up 
to 5 copies,friction or tractor fed. The ribbon and 

| thimble can be changed in seconds. 55 chs.per sec. 

| bidirectional printing-wwith red/black bold subscript, 
proportional spacing, tabbing, and much muchmore. 


GP MODEL 14 

ONLY £78 | ib. ees | 

*14 Eprom capacity “Unit safety interlocked 
to prevent accidental exposure "Erase time 
(Model UV141) adjustable 5 to 50 minutes in 
5 minute steps “Fast erase times typically 20 


mins for 2708 Eprom “UV source output at 
2537 Angstroms 


Complete range of accessories available 


PAL COLOUR AND SOUND 
A major breakthrough. ge mw ) 
in price/performance | ,~ 






at i, 
for personal/ (as 
business educationa ; 
micro’s d \ Ls fa 
- Single RF O/P nt omen 


provides both 

sound & vision «3 
to colour TV. of 
(Colour sets af 

only}. 


‘amas. . 


"8k Microsoft 8k User RAM °16 colours, 
32 rows x 64 cols. "Programmable tone 
generator and DAC “Joystick and keyboard 
interface. 


Challenger 4P - 8k Basic in ROM &k RAM 
expandable to 32k - ONLY £475 + VAT 
Challenger 4P MF - Same as 4P but with Mini- 
floppy 24k RAM, expandable to 48k - 

ONLY £1095 + VAT 


& effective fuel management. 





Add a new dimension to your car with cost 
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*MPH Instant "MPH average “Gals. used 
since fillup “Miles to empty “Elapsed time 
= . * " : “aa: : z 
Time to empty “Time on trip “Miles on trip 
Accuracy: Time + 30 secs/month 
Speed + 0.5 mph Instant 
+ 0.005mph Average 
Fuel used + 3% 


Takes about 2hrs to fit ONLY £77.50 +VAT 





80 COLUMN HIGH PERFORMANCE 
IMPACT PRINTER 


The ideal companion for PET, Apple, 
TRS8O, Exidy, Superboard, Compukit | 
and most Micro's 


al = =~ = 


Rugged metal enclosure makes * 


home computing, small business systems, Gata oOg9¢ 


Just look at these standard features: 


"96 character ASC |! Standard 

"Auxilliary User Defined Character Se: 

"Accepts 81" max. paper - pressure *2¢ 
9%" max. paper - tractor *eec 


*RS—232, 20mA, IEEE 488 and Centronics |/O “Tractor & Fast Paper Feed/Grapnics ~oce. 


“16 Baud Rates to 19,200 
"60 Lines per minute - Bidirectional 


"Sprint densities 72,80,96,1200r 132 Chr/Line 
| “Self Test Switch 


Standard Feed-Model 800 
ONLY £329+VAT 


INTELLIGENT 

EPROM PROGRAMMER 
Built or in Kit form 
Connects directly 

to TV, Develop, 

Copy, Burn, 

Verify 2708, 

2716 and with 


modification 2516. 
| Softy isa versatile product and each application will 


be different by definition. When Softy is connected 
via a serial (RS 2732) or parallel link with any small 
computer capable of supporting an assembler a 
simple and capable Product Development System 
is formed. For product developments with less than 
2k of firmware Softy may be the only development 
tool you will need. 
*Fast cassette interface-over 2000 baud eqiv. 
"Ideal Training Aid-usefulcontro/ computer 
"Equivalent dev. systems cost over £500+ 
ONLY £120 + VAT Built & Tested 
£100+VAT Kit. £20+VAT BuiltPowerSupply 


OPTION: - 


*2k Terminal Buffer 


Tractor & High Speed-Model 80057 
ONLY £389 -\/ A7 


Atari VCS System 


Most popular top range micro-wideo game 
Pe Current carts 
f Battle, space ¥ 
Olympics 
Surround, Siac« 


Aten Cartridges 

8 levels) - £39 - VAT 
Backgammon - £30 + VAT 
Superman - £20.80 + VAT 
Indy 500 - £30 + VAT 


. Computing, Space 
Invaders plus many more ! 
Buy a VCS, introduce a friend to buy one 
and get a Keyboard FREE worth £19 
(limited Ingersol Offer) 

Atari VCS NOW ONLY £113 + VAT 

+ your first cart. - £6.90 + VAT (worth £13) 


Wee 


Please add VAT at 15%. Carriage extra, will advise at time of order. Official orders 
welcome. Product details on request. Trade and export enquiries welcome. 


33 CARDIFF ROAD, WATFORD, HERTS. WD1 8ED 


Tel: (0923) 38923 (Sales) or 40588/9 Open 9 am to 5.30 pm Mon.-Sat. 
Close to Watford Football Ground. Nearest Station - B.R. Watford. 

BUY IN CONFIDENCE — In the event that we are unable to deliver your goods within / days,we 
do not bank your remittance until such time as we have the goods to despatch. If on receipt of 





In association with Watford Electronics your order the goods do not meet with your satisfaction, return within 7 days for full refund. 
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VERSATILE 
INTERFACE 


A new interface unit for the 
Commodore PET has been laun- 
ched by Allen Computers of 
16 Hainton Avenue, Grimsby, 
South Humberside. The system 
combines both hardware and 
software techniques and can be 
used on any model PET. Output 
can be in serial or parallel mode 
| but input is serial only, formats 
are RS232, V24 and 20 mA at 
speeds of up to 240 cps. The 
machine code routine needed 
can be stored anywhere in 
RAM. Price of the unit is £/0 
plus VAT and includes post and 
packing. 





POWER TO THE 
PEOPLE 


Astec, the makers of modu- 
lators, have added two new 
items to their range in the shape 
of Eurocard size voltage regu- 
lators. Both use switch mode 
and have a number of features 
which make them suitable for 
MPU systems. The AA1135A 
supplies +5 at 3 A and +12 at 
1.2 A, the B version has two 
floating 5 volt, 2 A supplies 
which can be connected in 
series or parallel if required. 
Prices start at £44.90 ex VAT 
for one-offs of either type and 
decrease to £35.40 with quan- 
tities over 100. If you think this 
is the supply you need then 
contact Astec at 4A Sheet 
Street, Windsor, Berkshire. 





APPLE OK 


The Prestel card that we men- 
tioned last month for the 
Apple is one step nearer to PO 
approval after the Communica- 
tions card — on which it 1s 
based — received approval for 
Datel 200 connection. Apple 
owners with this card may now 
connect to the various nation- 
wide networks through a PO 
modem. The second offering 
from Microsense in a matter of 
weeks is Apple Writer, a word 
processing package. Requiring 








a system with disc and 48K 
of RAM, the software costs a 
mere £42 and is said to be 
capable of most simple text 
handling functions. Systems 
with printers will be able to get 
hard copy output but you can 
always pass the discs to a central 
printer. The software comes on 
two diskettes and a tutorial and 
operating manual is supplied. 
For more information on the 
whole range of Apple goodies 
contact Microsense Computers 
at Maxted Road, Maylands 


Avenue, Hemel Hempstead, 
Herts HP2 7LE. 





AIMING TO EXPAND 


The AIM 65 single board com- 
puter can now be expanded to 
have an extra 32K of RAM in 
a free standing unit. Called 
AIMEM it has a built-in power 
supply and costs £335 plus 
VAT. Although it is intended 
for use on the AIM it should 
be possible to use it on any sys- 
tem based around the Motorola 
Exorciser bus system or its 
derivatives. Also rumoured to be 
coming for the AIM in the very 
near future is a VDU board, 
someone obviously read the CT 
review! For details of AIM and 
its associated peripherals inclu- 
ding AIMEM contact Portable 
Microsystems at Forby House, 
18 Market Place, Brackley, 
Northants. 
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BEGGING YOUR 
PARDON 


Our highly popular program 
suite, The Fall Of Rome, has 
run into a problem. The pro- 
gram called Space Invaders 
actually runs on a Level 5.2 
Triton but can be run on any 
Level of Triton with mods. The 
name “Space Invaders” is in 
fact the copyright of Taito 


Electronics Ltd and we apolo- 


qgise to them for its use without 










permission. We ran a news item 
last month on some shops that 
have been expanding recently 
and one of them was Midwich. 
No sooner had we put the 
address on the page than we 
received a note telling us that 
they have moved again! All 
enquiries about their range of 
Nanocomputer and other SGS 
Ates kit should go to 9 Church- 
gate Street, Old Harlow, Essex 
CM17 OJS. Their new telephone 
number is 0279-411226. 












ALL THE FUN OF 
THE FAIR 


All people who are young at 
heart should make a note of the 
following dates, July 3, 4 and 5. 
That is when this year’s Young 
Computing Funfair takes place 
at the West Centre Hotel in 
London. After last year’s suc- 
cess and the opening recently 
of the “Challenge of the Chip” 
exhibition it could well turn 
out to be a young persons 
Compec. Further information 
can be obtained directly from 
the organisers, Couchmead Ltd 
at 42 Great Windmill Street, 
London W1V 7PA. 


R.J. Fox. 


Can the TRS-80 equal 
Picasso, do we really care? 
Have fun with this graphic 
example of the Trusty 80s 
flexibility. 


o those who in days of yore, that’s before central 

: heating if you’re young. . .were wont to stare dreamily 

into the flames, conjuring fabulous fairylands from 

amongst the glowing coals. . .or perhaps lay warm and snug 

abed as nymphs and demons smiled and sneered from heavy 

patterned walls. . .and even those whose bent it is to dream 
of fortune told by leaves left in the dregs. . 

| dedicate this computerised crystal ball that it may 
stimulate your imagination and bring visions of oriental 
palaces. . .Aladdin’s Caves. . .temples. . .minarets. . .altars. . 
dancers. . .demons. . .shamans. . .witch-doctors. . .and 
every conceivable pattern that man has tortuously devised 
since first he gained the faculty of wonder. 

You will recognise Aztec. . Mayan. . .Amer-Ind... 
Arabian. . Siberian. . .Oriental. . .Polynesian. . .an infinite 
gamut (if | may use a contradiction in terms) of pattern, 
in this pageant of true computer originated art. 

To conclude this eulogy may I express my very 
deepest regrets that those of you whose misfortune it is to 


10 CLEAR 2000:CLS:DEFINTX,Y,S,N,P,Q,I,} ,K,G:X= 
39:Y=44:DIM S(X,Y),A$(30):1=7:P=26:Q=32 

20 PRINT@452,CHR$(23)“—:— COMPUT=A=PATTERN 

-”:FOR L=1 TO 3000:NEXT:CLS:PRINT” [2x 
SPC]SINCE THE DAWN OF INTELLIGENCE MAN 
HAS BEEN FASCINATED BY PATTERNS.[2xSPC| 
HERE IN ONE PACKAGE YOU WILL FIND 
EXAMPLES FROM MAYAN. .AZTEC. .AMER—IND. 
SIBERIAN. .ORIENTAL. .”; 

30 PRINT” THE ENTIRE GAMUT OF MANKIND.[LF] 
ALLOW YOUR IMAGINATION TO ROAM IN THIS 
NIGH INFINITE SERIES AND YOU WILL SEE 
PALACES. .TEMPLES. .ALTARS. .MINARETS. . 
DEMONS. .DANCERS. .NYMPHS. .SHAMANS. . 
WITCH—DOCTORS. .AND PRINCES FROM”; 

40 PRINT” THE FAIRYLAND OF ARABIAN NIGHTS. 
[CR] [2xSPC] EACH PATTERN WILL REMAIN ON 
SCREEN FOR 1 MIN. 12 SECS. *** TO HOLD, 
RECORD, OR PLAYBACK A PATTERN, PRESS 
KEY ‘I’ DURING OPERATION AND INSTRUC: 
TIONS WILL APPEAR AT TOP OF SCREEN. 

50 INPUT” THE PATTERN PROVOKING BARS HAVE 
BEEN SET. ..BUT YOU MAY VARY THEIR 
POSITION BY ENTERING NUMBERS BETWEEN 

-10 AND +10 FOR FIRST RUN TRY ENTERING 
0,0 NOW} ,K:CLS:P=P+JIF P< 16 OR P > 43 P=26: 
GOTO 50 

60 Q=Q+K:IF Q< 16 OR Q > 43 Q=32:GOTO 50 

70 FOR X=9 TO 40:SET(X,14):SET(X,45):NEXT:FOR 
Y=14 TO 45:SET(9,Y):SET(40,Y):NEXT 

80 IF 1>51=0:FOR N=19 TO 30:SET(N,P):SET(N,Q): 
NEXT 

90 FOR X=10 TO 39:FOR Y=15 TO 44:S(X,Y)=POINT 


COMPUTA-PATTERN 


own inferior machines such as PET, Apple, Sorcerer, etc., 
cannot share an experience we favoured TRS 80 level II users 
take so much for granted. 


Observations 
Joshing aside, there are few micros that could run this 
program using BASIC on a 30 x 30 format. . .the TRS could 
use 48 x 128, though the time would be rather inhibitive 
without resort to machine code. 
Since writing same, | have found that the rather long 
wait for program interrupt to operate can be reduced to a 
near immediate response by altering tail end of line 90 to 
read... 
NEXT Y:A$=INKEY$:1IF A$="'1" THEN 120 ELSE 
NEXT X 
This modification adds slightly less than 1 sec to pattern 
loop, and for the impatient may be preferred. | found the 
delay bearable as | used the time to ready the trusty cassette 
and sacrificed everything to maximum speed in pattern cycle. 
Those that demean the TRS performance should note 
that if the padding were removed and pattern taping facility 
omitted, the whole program could be run in seven succinct 


lines by placing line 10 at beginning of line 50. Or, by 
relinquishing control of provocateur bars, on/, fie /ines 
would suffice, by joining line 10 to line 70 and ending at 
line 110. 

So go to it, enter program, place video next to 


family TV and run (not from the family, as the TRS’s dead 
silent). 


(X—1,Y—1)+POINT(X—1,Y)+POINT (X—1,Y~-1)- 
POINT (X,Y—1)+POINT(X,Y+1)+POINT(X=1,Y—1)- 
POINT (X+1,Y)+POINT(X4+1,Y+1):NEXT Y:AS= 
INKEY$:IF A$=“l” THEN 120 


100 1=1+1:G=G+1:PRINT@0,“PATTERN. . . .C 
PROVOCATEUR BARS. . “J” & “K’'[14xS?C) ":FOR 
X=10 TO 39:FOR Y=15 TO 44:1F S‘ es >-20R 
S(X,Y) <--3 THEN RESET (X,Y) ELSE |F $.X,Y)= 
~3 SET(X,Y) 

110 NEXT Y,X:GOTO 80 

120 PRINT@O,”* HOLDING * PRESS A TO RESUME. 

* 1S RECORDER READY. .? * PRESS ? TO PLAY 
BACK. . R TO RECORD. 

130 A$=INKEY$:IF A$="‘A” THEN 80 ELSE IF AS="R” 
THEN 140 ELSE IF A$=“P” THEN 170 ELSE 130 

140 FOR X=1 TO 30:FOR Y=15 TO 44:1F POINT (X+9, 
Y) THEN U=1 ELSE U=2 

150 A$(X)=A$(X)+STR$(U):NEXT Y.X 

160 FOR X=1 TO 25 STEP 4:PRINT= —1,AS(X),A$(X+1), 
A$(X+2),A$(X+3) :NEXT :PRINT= —1,A$(29) ,A$(30), 
G,1,P,Q,],K: FOR X=1 TO 30:AS(X)=""":NEXT: 
PRINT @O,‘“*** PLEASE SWITCH RECORDER OFF 
NOW. ***[19xSPC] ’’:GOTO 80 

170 FOR X=1 TO 25 STEP 4:INPUT=— 1,A$(X),A$(X+1) 
A$(X+2) ,A$(X+3):NEXT:INPUT# —1,A$(29),A$(30) 
G,1P,Q,],K:FOR X=1 TO 30:D=—1:FOR Y=15 TO 
44:D=D+2:I1F MID$((AS(X)),D,1)="1"" THEN $(X+9, 
Y)=1 ELSE S(X+9,Y)=0 

180 NEXT Y,X:FOR X=10 TO 39:FOR Y=15 TO 44:1F 
S(X,Y)=1 THEN SET(X,Y) ELSE RESET(X,Y 

190 NEXT Y,X:FOR X=1 TO 30:A$(X)="":NEXT 


PRINT@O,‘“*** PLEASE SWITCH RECORDER OF F 
NOW. ***[19xSPC]|”’:GOTO 80 
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TECHNICAL BOOK SERVICE 


What Is A Microprocessor? £12.00 
2 Cassette tapes plus a 72 page book deal with 
many aspects of microprocessors including Binary 
and Hexadecimal counting, Programming etc. 


Adams, C. BEGINNERS GUIDE TO COMPUTERS 
AND MICROPROCESSORS WITH PROJECTS 

£6.05 
Understanding building programming and oper- 
ating your Own microcomputer. 
Ahl, BASIC COMPUTER GAMES £5.40 
Albrecht, B. BASIC FOR HOME COMPUTERS. A 
self teaching guide £5.45 
Shows you how to read, write and understand 
basic programming language used in the new 
personal size microcomputers. 


Albrecht B. BASIC. A self teaching guide (2nd 
edition) £5.45 
Teach yourself the programming language BASIC. 
You will learn how to use the computer as a tool in 
home or office and you will need no special maths 
or science background, 


Alcock, D. ILLUSTRATING BASIC £3.00 
This book presents a popular and widely available 
jlanquage called BASIC, and explains how to write 
simple programs. 


Altman, |. MICROPROCESSORS £10.80 
Gives a general overview of the technology design 
ideas and explains practical applications. 
APPLYING MICROPROCESSORS 

£15.50 
Follow-up volume which takes you into the second 
and third generation devices. 


Altman, L. 


MICROPROCESSORS 
£6.55 
Explains the characteristics of the component. 


Aspinall, D. INTRO TO 


Barden, W. Z-80 MICROCOMPUTER HAND- 
BOOK £7.75 


Barden, W. HOW TO BUY AND USE MINICOM- 
PUTERS AND MICROCOMPUTERS £7.90 
Discusses these smaller computers and shows how 
they can be used in a variety of practical and 
recreational tasks in the home or business. 


Barden, W. HOW TO PROGRAM MICROCOM- 
PUTERS Ey 20 
This book explains assembly language program- 
ming of microcomputers based on the Intel 8080, 
Motorola MC6800 and MOS Technology MCS6502 
microprocessor. 


Bibbero, R.J. MICROPROCESSORS IN INSTRU- 
MENTS AND CONTROL £12.60 
Introduces the background elements, paying partic- 
ular regard to the dynamics and computational 
instrumentation required to accomplish real-time 
data processing tasks. 


TV TYPEWRITER COOKBOOK 

£7.75 
An in-depth coverage of TV typewriters (TVs) the 
only truly low cost microcomputer and small 
display interface. 


Lancaster, D. 


Lancaster, D. CHEAP VIDEO COOKBOOK 


£6.50 
Lesea, A. MICROPROCESSOR INTERFACING 
TECHNIQUES £8.70 
Leventhal. INTRO TO MICROPROCESSORS 


£17.00 


Lewis, T.G. MIND APPLIANCE HOME COMPU- 
TER APPLICATIONS £4.90 


Hilburn, }.L. MICROCOMPUTERS, MICROPRO- 
CESSORS, HARDWARE, SOFTWARE AND 
APPLICATIONS £17.40 
Complete and practical introduction to the design, 
programming operation, uses and maintenance of 
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modern microprocessors, their integrated circuits 
and other components, 


MICROPROCESSOR SYSTEMS 
DESIGN £16.95 
Outstanding for its information on real micro- 
processors, this text is both an introduction and 
a detailed information source treating over a 
dozen processors, including new third generation 
devices. No prior knowledge of microprocessors 
or microelectronics is required for the reader. 


Klingman, E. 


Kemeny, |.G. BASIC PROGRAMMING 
A basic text. 


£6.70 


Korn, G.A. MICROPROCESSOR AND SMALL 
DIGITAL COMPUTER SYSTEMS FOR ENGIN- 
EERS AND SCIENTISTS £19.45 
This book covers the types, languages, design 
software and applications of microprocessors. 


Duncan. MICROPROCESSOR PROGRAMMING 
AND SOFTWARE DEVELOPMENT £14.15 


Rao, G.U. MICROPROCESSOR AND MICRO- 
PROCESSOR SYSTEMS £20.75 
A completely up-to-date report on the state-of-the- 
art of microprocessors and microcomputers written 
by one of the leading experts. 


Rony, P.H. THE 8080A BUGBOOK: Microcom- 
puter Interfacing & Programming £8.35 
The principles, concepts and applications of an 
8-bit microcomputer based on the 8080 micro. 
processor CPU chip. The emphasis is on a com- 
puter as a controller. 


6800 SOFTWARE GOURMET GUIDE 
£8.90 


Scelbi. 
AND COOKBOOK 


8080 SOFTWARE GOURMET GUIDE 
£8.90 


Scelbi, 
AND COOKBOOK 


Scelbi. UNDERSTANDING MICROCOMPUTERS 
Gives the fundamental concepts of 2 i i 
microcomputers 

Spencer. GAME PLAYING WITH BASIC £4.85 
Schoman, K. THE BASIC WORKBOOK £3.85 


Creative techniques for beginning programmers 
Sirion, D. BASIC FROM THE GROUND UP £6.20 


Soucek, B. MICROPROCESSORS AND MICRO.- 
COMPUTERS £19.40 
Here is a description of the applications program- 
ming and interfacing techniques common to all 
microprocessors. 


£9.90 
in 2-80 assembly 


Spracklen, D. SARGON 
A computer chess program 
language. 


MICROCOMPUTER ANALOGUE CON.- 
£7.60 


Titus. 
VERTER 


Titus. 8080/8085 SOFTWARE DESIGN £7.60 


Tracton. 57 PRACTICAL PROGRAMS & GAMES 
IN BASIC £6.65 
Programs for everything from Space war games to 
Blackjack, 


Waite, M. MICROCOMPUTER PRIMER £6.40 


Waite. YOUR OWN COMPUTER £1.60 
Introduces the beginner to the basic principles of 
the microcomputer. 


Libes, S. SMALL COMPUTER SYSTEMS HAND- 





Note that all prices include postage and packing. 
Please make cheques, etc., payable to Computing 
Today Book Service (Payment in U.K. currency 
only please) and send to: 
Computing Today Book Service, 
145, Charing Cross Road, 
London WC2H OEE. 
Prices may be subject to change without notice. 





BOOK £5.90 
The Primer written for those new to the field of 
personal home cornputers. 


COM- 
£4.50 


Lippiatt. ARCHITECTURE OF SMALL 


PUTER SYSTEMS 


Moody, R. FIRST BOOK OF MICROCOMPU- 
TERS £3.85 
(The home computer owners best friend) 

McGlynn, D.R. MICROPROCESSORS Tech- 
nology, Architecture & Applications £9.20 


This introduction to the computer-on-a-chip 
provides a clear explanation of the important new 
device. 


McMurran, PROGRAMMING MICROPROCESS- 
ORS £5.50 
A practical programming guide that includes 


architecture, arithmetic/logic operations, fixed and 
floating point computations, data exchange with 


peripheral devices, computers and other pro- 
gramming aids, 

Monro, INTERACTIVE COMPUTING WITH 
BASIC {3.65 
Nagin, P. BASIC WITH STYLE £4.15 


Programming Proverbs. Principles of good pro- 
gramming with numerous examples to improve 
programming style and producing 


Ogdin. SOFTWARE DESIGN FOR MICROCOM.- 
PUTERS £7.20 


Ogdin. MICROCOMPUTER DESIGN 2 ie Ae 
Peatman. MICROCOMPUTER BASE DESIGN 

£5.70 
Peckham. HANDS ON BASIC WITH APET £9.00 


Peckham. BASIC A HANDS ON METHOD 

{6.95 
Bursky. D. MICROCOMPUTER BOARD DATA 
MANLAL £6.00 
Coan, |.S. BASIC BASIC £7.50 


A . F ao ~ ~ 
Mat Introduction 0 


BASIC language 


computer programming in 


Coan, ].S. ADVANCED BASIC {7.30 


Applications and problems 


HOME COM. 
£4.10 


Ditlea. A SIMPLE GUIDE TO 


PUTERS 
Freiberger, S. CONSUMERS GUIDE TO PER. 


SONAL COMPUTING AND MICROCOMPUTERS 
Si 


Gilmore, C.M. BEGINNERS GUIDE TO MICRO. 


PROCESSORS £4.90 
Grossworth. BEGINNERS GUIDE TO HOME 
COMPUTERS {4.50 
Gosling, R.E. BEGINNING BASIC £3.45 


Introduces BASIC to first time users, 


Graham, N. MICROPROCESSOR PROGRAM. 
MING FOR COMPUTER HOBBYISTS £7.15 
Hartley. INTRODUCTION TO BASIC £2.80 
Heiserman, D.L. MINIPROCESSORS FROM CAL- 
CULATORS TO COMPUTERS £4.95 


Ward. MICROPROCESSOR/MICROPROGRAM.- 
MING HANDBOOK £6.00 
Authoritative practical Guide to mucroprocessor 
construction programming and applications 
Veronis. MICROPROCESSOR £13.00 


INTRODUCTION TO PERSONAL AND 
£8.60 


Zaks, R. | 
BUSINESS COMPUTING 


Zaks, R. MICROPROCESSORS FROM CHIPS TO 
SYSTEMS £8.30 
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John Hiscott 


Salata 


I Rl ri ON Very Personal Compster 


Continuing our series of 
owners reports on popular 
home computers we put the 
Triton under the microscope. 


y personal interests often seem to have called for a 
means whereby data might be collated, stored and 
edited. In 1968 | ventured to enquire the cost of a 
used computer suited to the tasks | had in mind. For the 
price quoted | could today buy some two hundred Triton 
kits! Needless to add, computing did not enter my life at that 
stage. Ten years then elapsed until, in November 1978, | 
happened to spy the current edition of Electronics Today 
International which boldly proclaimed the Triton project at 
a price within the realms of reality whilst at the same time 
providing the opportunity to undertake a worthwhile con- 
struction project. A visit to Transam’s shop followed but, 
chiefly as a result of my total ignorance of the working of 
computers, | was really no nearer being able to decide 
whether Triton would do for me what | hoped. However, | 
resolved to take a chance on what was in any Case an exciting 
project and ordered a kit. Component shortages and appa- 
rently unforeseen demand stretched a quoted delivery time 
of two-and-a-half weeks to something over two months. 





Getting It Together 

Construction presented no major problems but with over two 
thousand connections to make on the main board, patience 
is vital! The suggestion in the manual that the project can be 


=< LL LL LLL LLL 
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completed ‘“‘in a couple of evenings’’ is optim stic for all but 
the most experienced constructor. 

The manual (116 pages) is we! n, progressing 
from construction through operating details to simple 


machine-code and more extensive Tiny BASIC programming. 
The instruction for connecting the keyboard strobe was, to 
me at least, unclear. | feel this is worth mentioning as it Is 
possible to run both Levels 4 and 5 BASIC wrongly connec- 
ted but Level 6 (Floating-Point) will produce random ‘STOP’ 
messages under the same conditions. The GR756 keyboard as 
supplied requires the strobe connection next to B1 (Bit 1) 
top-right on the connector diagram. 

Much to my surprise the computer worked on first 
test! On fitting everything into the case some difficulties 
were encountered. Some of the screw-holes in the cover did 
not align with those in the base and enlargement with a 
small file was necessary. The keyboard was fractionally 
longer than the bracket into which it was to be fitted anda 
narrow strip was therefore sawn off its PCB — without any 
dire effects fortunately! The five push-button switches 
as supplied were all of the push-to-make, push-to-break type 
and three of these had to be opened up to remove the toggle 
to convert to simple push-to-make operation for Reset, 
Interrupt 1 and Interrupt 2. 
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TRITON REVISITED 


Now cased and operational, all was well until some 
ten minutes had passed when the screen display began to 
break up. | was using aCCTV monitor, without the on-board 
modulator. The VDU control chip (SFC96364) immediately 
became suspect and proved to be temperature-sensitive. This 
was replaced by Transam without question. No further 
problems have been experienced with the original main-board 
components. 

The final step in the setting-up procedure was to 
connect the cassette recorder. Here | had the distinct advan- 
tage of being able to borrow a “Neal” transcription recorder 
from my Hi-Fi set-up! This enabled faultless recording from 
the start (defects in tape excepted). Furthermore | have been 
able to increase the baud rate to maximum (about 500) 
without any problems thus giving a reduction in transfer 
time of more than 50% (for own tapes only, of course). | 
find that the use of high quality Chromium-dioxide cassettes 
reduces drop-out to negligible proportions. 


Level 4 Software 

The original Level 4 monitor (seven functions) includes a 
‘named file’ search in the monitor for cassette input (with a 
relay for software control of the recorder motor) and also 
machine-code programming facilities. Use of the ‘Reset’ 
button results in ‘00’ being written into all RAM locations 
which can be very inconvenient if there is no alternative 
following a program ‘crash’. The Tiny BASIC provides 
adequate scope for a beginner, but the lack of decimal 
arithmetic became the chief frustration (as an accountant 
| was formulating ideas for financial programs). Both moni- 
tor and BASIC (Level 4) are contained in three 2708 
EPROMs on the main board. Also included are 64 graphic 
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Triton’s motherboard assembly fitted with an 8K RAM plane. 
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characters in ROM which can be displayed in any screen 
position under program control (memory-mapping). 


Growing Triton 

The expansion Motherboard and 8K RAM card were announ- 
ced in Computing Today March 1979. Buffer supply prob- 
lems delayed completion but construction was straightfor- 
ward, although the cable connecting Triton and Motherboard 
called for considerable care. Fixing instructions for the 
bridge rectifier were not specified in the article mentioned 
above. This should be bolted to the case or a suitable heat- 
sink to allow good heat dissipation. 

Construction of the 8K RAM card is straightforward 
and takes an hour or so. This was fitted to the Motherboard 
and patience rewarded on powering-up and finding nearly 
11000 bytes available (the main board holds 2.5K user 
RAM). 


Level 5 Software 

The Level 5 monitor and Extended Tiny BASIC soon foll- 
owed as described in Computing Today (June and September 
1979). The main attraction for me of this new monitor was 
the serialised printer output set at 110 baud on initialisation 
but software-controllable (both by machine-code and 
BASIC). 

The ‘Reset’ button no longer destroys memory but 
clearance and testing of RAM is still optional. In this and 
subsequent monitors, use of ‘Interrupt 2’ displays the register 
contents of the microprocessor. 

Level 5 Extended Tiny (Integer) BASIC includes the 
additional Edit, Peek, Poke, Read, Write and Call instructions 
and is contained with the monitor in four 2708 EPROMS 
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The internals of our office Triton, fitted with Level 7.2 and using a monitor rather than a TV. 


which are housed on the main board. For anyone considering 
starting with Tiny BASIC there now seems to be little point 
in considering Level 4, Level 5 offers much more for the 
additional cost of one EPROM. 

The printer switch can be ‘POKED?’ at any point in 
a program thus allowing printed input as well as output, This 
facility is retained in Levels 6 and 7 BASIC also. 


Going Into Print 

Choosing a printer became the next priority. The latest 
machines were expensive but a used Teletype seemed an 
economical alternative. A second-hand model 33KSR_ was 
therefore purchased. A 20 mA current loop interface was 
needed and the circuit specified in the Level 5 monitor 
documentation built at a cost of 65 pence! 

Of the Teletype’s four connecting wires, the input 
pair were identified as those which produced a response from 
the machine when shorted together. These were connected 
to Triton and on typing the letter V in response to the 
monitor’s prompt the message was again tapped out by the 
Teletype — much to my joy and satisfaction! The hard-copy 
lacks lower-case and graphics but is entirely accurate al- 
though the printing speed of 10 characters per second Is 
slow by current standards. 

For the benefit of would-be purchasers of elderly 
Teletype machines | would mention that thorough lubri- 
cation is necessary because, being so complex, seizure of the 
working parts can occur on being left unused for a long 
period. 
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Triton’s Second Daughter 
The 8K EPROM card was announced in Electronics Today 
for June 1979. This plugs into the Motnerpoard. It was 


constructed without difficulty in anticipat the scien- 
tific BASIC and assembly package whicn were secome 
available later. There seems to me, however, to de a minor 
fault in the design of the 8K EPROM card. Tne —35 V regu- 
lator, although sharing the same heats nx as the two positive 
regulators, must of course be insulated. Tne eectrical insu- 
lation does, however, provide effective thermal insulation 
also and this gave rise to problems which were, happily, 


completely cured by fitting the negative regulator with its 


own small aluminium heatsink. 


Level 6 Software 
The Level 6 Floating-point BASIC in seven 2708’s became 
available in June 1979 and was fitted to the completed 
EPROM card. This provides the BASIC programmer with the 
scope to venture into the commercial and scientific world. 
The added facility of being able to format numerical output 
to the desired number of decimal places, with trailing zeros 
makes this the ideal BASIC for financial programming (to 
six significant figures). String handling is, however, not 
available and the running speed won’t break any records! 
Error messages are conveniently presented in English rather 
than as coded abbreviations (Level 7 also). 

Unlike Levels 4 and 5, cassette 'oad and save Is per- 
formed by BASIC although the monitor still retains a tape 
input/output routine which is restricted to data at address 
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TRITON REVISITED 


1602H upwards. This seems to be a legacy from the previous 
Levels 4 and 5 which located Tiny BASIC start of text at 
1602H. Would it not be more useful to enable start and end 
addresses to be specified in the monitor tape routines? This 
would permit easy loading of, for example, the Level 6 
BASIC Interpreter for those who might prefer to use cassette 
rather than EPROMs for storage (likewise Level 7). After all, 
Transam sell listings of their software and if you have the 
patience to type some 7 or 8 thousand bytes into memory 
the cost, compared to EPROMs is minimal. When operating 
in Level 6 BASIC, machine code programs can be saved 
simply by specifying start and end addresses (in decimal). 
Using this facility, BASIC programs can be taped complete 
with all variables (these are stored at the top of the usable 
RAM which can be truncated by program as required). My 
own personal accounting program, in Computing Today 
October 1979, uses this facility to store account balances. 

August 1979 saw the arrival of the Level 6 monitor 
with no less than 25 functions! Control and formatting for 
the printer remains unchanged but there is the added advan- 
tage that output is also displayed on the screen, thus provi- 
ding the useful option of a “‘slow-motion” display. An 
alternative version of the monitor is also available for driving 
a high-speed parallel! printer. 

Single key-stroke access to BASIC ts included, either 
for clearance or retention of program, as well as to the new 
Triton Resident Assembly-language Package (‘STRAP’). 


TRAP It With Triton 
Occupying a full 8K EPROM card, “TRAP” allows extensive 
text editing and machine-code programming facilities. The 
assembler and dis-assembler use standard 8080 Intel mnemo- 
nics and provide optional printer output, | have only one 
small grumble about this otherwise excellent package, 
namely, when printing an assembly listing there is insuffi- 
cient delay for the Teletype’s carriage return. On a short line 
there is little effect: on a long line overprinting of the first 
few characters occurs (the Teletype has no buffer and prints 
as the characters are output). 

Machine code input is possible with all the Triton 
monitors, but “TRAP” is a must if you fancy direct manipu- 
lation of the CPU combined with the convenience of using 





The rear panel socketry leaves a lot to be desired. The waste at a parallel part on LEDs can be overcome by using it to drive a printer. 
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the 8080 instruction set command words (see article in 
Electronics Today for December 1978). Trace, Single-step- 
ping and Breakpoints are all present to help with de-bugging. 
The editor, under control of which assembly language 
programs are formulated, is equally useful for word-process- 
ing. This article was originally produced in this way, being 
temporarily stored on cassette then added to and edited on 
numerous occasions until being printed by the Teletype. 

The announcement in December 1979 of Level 7 
Extended BASIC, Level 8 Pascal compiler and the Level 9 
CP/M disc system must undoubtedly establish Triton as one 
of the most versatile microcomputers available and it is this 
aspect which must be significant when considering Triton’s 
position in relation to the obvious competitors. 

For those who may be interested in updating their 
software it is worth mentioning that Transam will exchange 
or re-program your EPROMs, subject to a small service 
charge. | feel, however, that this might well be a mixed | 
blessing — an erased and possibly much used 2708 must 
necessarily be potentially less reliable than a brand new 
device but on balance the arrangement is financially attrac- 
tive. 


Level 7 Software 
The Level 7 (8K) BASIC is fast and has an extensive range of 
commands and functions. Worthy of mention is ‘GET’ 
which reads the keyboard without use of the return key and 
‘TRACE’ which displays the number of each line as it Is 
executed to help with de-bugging programs. 
The ability to load and save arrays at any time under — 
program control provides extensive data processing Capa- | 
bility. Cassette files can be identified by headers (or not) as 
required and there is the advantage (compared with Levels 4, 
5 and 6) that a load operation is not aborted to the com- 
mand state when an error is detected, thus providing the | 
opportunity to list the input and attempt a correction. | 
A further innovation is that a BASIC program will 
run automatically on completion of loading from cassette. 
Numerical data can be specified in either hexadecimal or | 
decimal form but it seems unfortunate (from my point of | 
view) that the figure-formatting available in Level 6 has not | 
been incorporated; for example, a figure of five pounds | 
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CTs solution to the switches can be seen top right, a PCB! 





prints simply as ‘5’ whereas in Level 6 it can be printed as 
‘5.00’ thus making for much tidier financial programming. A 
| characteristic of this, and probably other, BASICs is the 
occasional emergence of very small mathematical inaccura- 
| cies. This feature was very ably illustrated by Mr. Lusty 
in the January 1980 edition of Computing Today. Whilst 
generally of little or no consequence, havoc can be wreaked 
in financial programs. Fortunately the solution Is simple and 
| consists of rounding the value of variables or output to the 
required number of decimal places. The Level 7 document- 
ation gives the formula which can be specified as a ‘user 
function’ for both convenience and economy of memory 
space. 
Control of the printer remains unchanged except that 
the conventional command ‘LPRINT’ has been included. 
| This only directs output to the printer for the line specified. 
String-handling is well supported with eleven functions, for 
the benefit of anyone who is unfamiliar with the termin- 
ology, a ‘string’ is a sequence of alphabetical and/or numeri- 
cal characters (e.g. a word) which can be recognised in whole 
| or in various parts by the program. All aspects considered, 
the Level 7 monitor and BASIC comprise a most versatile 
software package. 
An EPROM programming card (useable with Levels 
6, 7 and 8 monitors) is now available so, having created your 
very own language using “TRAP” you can ‘burn’ it in to 
become part of the resident software!) Personal extensions 
to the Levels 6 and 7 (2K) monitors are also practicable 
using the unoccupied (Tiny BASIC) sockets on the main 
board. The constructor is at liberty to set the CPU clock 
speed by altering the value of the controlling crystal. The 
standard values are 7.168 MHz or 18 MHz for which alter- 
| native versions of software are available. The latter gives an 
actual clock speed of about 2 MHz. 


Level 8 Software 
Level 8 Pascal comprises a 4K monitor/editor resident on 
the main-board with a 20K compiler/interpreter located on 
the Motherboard. Although offering greater scope than 
BASIC it should be remembered that Pascal has not gained 
wide popularity amongst microcomputer users. This situation 
may well change but for the present the Pascal enthusiast 
does not enjoy the scope for exchange of software and ideas 
| available to the BASIC programmer, 


Level 9 Software/Hardware 
The Level 9 disc system comprises disc drive(s) with power 
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Level 7.2 BASIC needs a card all of its own, and a motherboard! 





supply, $100 controller card and a small interface card which 
Is connected to the Motherboard. The CP/M operating 
system (on disc) replaces the onboard monitor, BASIC, 
assembler or other firmware. Purchasing the CP/M system 
(and becoming a registered user) gives access to vast amounts 
of free (yes, free) software available for the cost only of the 
discs on which supplied. The operating system requires a 
minimum of 16K RAM in which to work although many 
languages and programs will need more memory than this. 


Documentation 
Transam’s documentation for the software packages Is 
usually excellent although the 39 page Leve! / cocumen- 
tation is perhaps not quite so thorough in the step-o\ 
examples as its predecessors — but having progressed tnrough 
the three previous BASICs, | found that a litte experimen- 
tation soon resolved small misunderstandings. 

In all cases the addresses of the monitor sub-routines 
are listed and these can be called from BASIC (except when | 
in Level 4), 


Considerations 
For those constructors who may be about tc 


computing | would recommend serious consideration being 


aunch into 


is called for to overcome the snags which are likely to arise, 
but the end product is a most practicable and versatile piece 
of equipment which is supported by easy-to-use software. 

With a product of this nature it is reasonable that a 
prospective purchaser should ask what standard of service he 
might expect from a would-be supplier. My own experience 
suggests that Transam were overwhelmed by the initial 
demand for Triton. In the original kit some items were 
omitted in error and this situation subsequently arose twice 
when | called at their shop to collect RAM and EPROM card 
kits in mid-1979. Since then, Transam seem to have come to | 
terms with the fact that good service is at least as important 
as the product and, more recently, a faulty EPROM card was 
replaced and returned to me within a week. When my Level 7 
monitor suffered a brainstorm | was able to call at Transam’s 
shop where the problem chip was quickly identified and a 
replacement programmed on the spot. 

If you have a Triton you have the reassurance that 
problems can be discussed with those who sell and know the 
computer. This is an aspect which |, and no doubt others, 
regard as an important consideration. 
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Trevor Lusty 


| Primarily we discover the 
solution to a nutty problem. 
according to how hard it is to find them. | suggest the 


) Pein rough definitions :— 


a) Easy primes — — those which may be found by mental 

| -anithinetienere 2.35.0. 11), 1aetc.) 

'b) Reasonable primes — — those which fit into a single 
variable, but which are unlikely to be found by mental 
arithmetic. (eg. 8707, 9721, 15137 etc.) 

c) Hard primes — — those which nearly fit into a single 
variable. (eg. 1653701519 etc.) 

d) Unreasonable primes — — those which, because of their 
size, can only be found by special mathematical methods. 
(eg. 2**21701 — 1 has 6533 digits) 

It is worth noting that we only require reasonable primes 

to solve our problem, for although the number 385 640,866, 

350,419 will not fit into a single precision variable the prime 

factors do. We are, therefore, left with two problems. Firstly, 

how do we find reasonable prime numbers and secondly, 
how do we test to find whether or not they are factors of 
our number, 







rime numbers can be divided into several categories 
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Fig.1. Flowchart to find all prime numbers less than 1,000,000. 





Finding Reasonable Primes 

To prove that a number is prime we must ensure that it has 
no factors other than itself and one. Fortunately, it is only 
necessary to test the primes not exceeding the square root 
of the number. We know, for example, that 113 is prime 
because none of the set (2, 3, 5, 7) are factors. Unfortun- 
ately, the primes from 2 to 113 can only find primes up to 
16127 and you can bet your chips that the factors of my 
number are bigger than that! 

What we can do Is to use easy primes to discover 
more primes, which we store in an array. The primes dis- 
covered in this way can then be used to find even larger 
primes. eg. if we store 1000 primes then these can be used 
to test all numbers up to about 50,000,000. The flowchart 
for this method is shown in figure 1 and gives the algorithm 
for the BASIC program (figure 2) from line 250 to line 500 
with the exception of the subroutine calls. 
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Fig.2. This program will find prime factors of large numbers. 
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As this part of the program will have to be executed 
many times, it must be carefully examined to ensure that it 
is efficient, It is for this reason that commonly used numbers 
are stored in simple variables. Subscripted variables require 
much more execution time and an initial sieving by 2, 3, 5, 
7 and 11 means that only about 10% of the numbers tested 
need use them. Please don’t write to tell me how this routine 
can be further improved. | can think of several ways myself, 
but they make the method harder to understand and if we 
really want an efficient program we should use a language 
other than BASIC, 

The rest of the program is just long division and uses 
techniques which have been described in previous Problem 
Pages. The factors of the number given are 72661, 72727 and 
72977. If you are interested in finding large primes | suggest 
you read The Art of Computer Programming — — Volume 2: 
Seminumerical Algorithms by Donald E. Knuth. It is also 
interesting to note that the largest known prime was found 
by a schoolboy! 


Lots Of Coconuts 

There seem to be two reasons for tackling the problems set 
on this page. One is for fun and the other is to learn new 
techniques or limitations which help to improve our general 
programming ability. There were so many letters and queries 
following my Square Triangles problem that | thought a 
similar problem was called for — — hence Coconuts. 
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Fig.3. How the square root function is used. 





My reason for setting the original problem was to 
highlight difficulties which are often encountered with the 
square root function. The same difficulties can occur with 
this problem if you choose to solve it by my first method 
(figure 3). This is the method which | feel is the easiest to 
understand and it is worth noting that an elegant program 
which saves two minutes computing time but takes two 
hours longer to write is only an improvement if it is to be 
run many times. If your program has to be used by others, 
the maxim ‘Keep it Simple’ has a lot to recommend it. 

Just as triangle numbers were formed by adding the 
integers, so pyramid numbers can be found by adding the 
triangle numbers. The base of our pyramid is a triangle and 
the next pyramid is formed by adding the next triangular 
base. The following table reveals all:- 
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INTEGERS TRIANGLENO. PYRAMID NO. 


1 1 1 

Pa ed 3 Ge reed ee 
3 a Ge Goce to 0 
4+ 6 10 10+ 10 = 20 
5 mein ee 4, 15 io ioe, 3h 
6 6 + 15 21 21. + BS = 36 


Store N holds the integers, store T the triangle numbers and 
store P the pyramid numbers. | feel that there are sufficient 
remark statements in the program for you to work the rest 
out for yourselves. 
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Fig.4. Note the symmetry. 





Method 2 

Now what set the cat amongst the pigeons with the original | 
problem was that some people don’t have square root func- | 
tions. Many searched for, and found, an alternative solution. | 
After all, if we can find one set of values by adding a 
sequence of numbers together, why not try the same method 
with the squares. The easiest way | have found to visualise 
this method is to think of a child building two towers of 
wooden bricks. One tower is always a square number of 
bricks high and the other height represents the pyramid 
number. If we can find a situation where the heights of the 
two towers are equal then we have solved our problem. 
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Fig.5. Solution program compares totals. 





The flowchart (figure 4) and program (figure 5) show 
the details of this method. The pyramid numbers are found 
by the method above and the square numbers in store S 
by adding the odd integers. In fact, as we are not interested 
in the total heights of the towers, but only the difference 
between them. The size of the numbers may be reduced 
by using method 3 (figure 6). This method is most useful 
when using limited precision Integer BASIC. 

With the square triangles problem it was possible 
to find a recurrence relation and this proved much faster 
than any of those above. Such relationships do not always 
exist, and | have been unable to find a suitable one for this 
problem. It is just possible that no more solutions even exist. 
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Fig.6. Vive la difference! Another version. 





What The Programmer Said 
Variety is the spice of life, or so they say, and there should 
be something in the following problems for everyone. The 
first requires no programming at all, the second just one line 
and the third is for those of you who can’t do the first two! 
A sociologist, a physicist and a computer programmer 
were travelling in a train when they saw three sheep standing 
still in a field. ‘I didn’t know they had any black sheep in this 
area’ said the sociologist. ‘In this area there is at least one 
black sheep.’ said the physicist. Now, you don’t have to pro- 
gram for very long before you realise that you must not take 
anything for granted — so what did the computer pro- 
grammer say? 


Biggest Of Three 

There are no IF’s THEN’s or ELSE’s in this two line pro- 
gramming problem, and no multiple statement lines either. 
The first line inputs three numbers in any order ie. 10 INPUT 
A.B,C and the second prints the largest of the three numbers 
only. What function follows the PRINT statement in the 
second line? 
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PROBLEM PAGE 


Base Changing 

Those of you that have done any machine code programming 
will know how useful it is to have a conversion table from 
decimal to hex. If you have not already done so write a 
program to produce such a table. If you don’t have a hard 
copy facility then write a program which inputs a base 10 
integer and converts it to bases 2 to 16. 


Post Script 

This is a special for PET owners. I have seen a certain amount 
of discussion recently about how to get one’s revenge on 
MICROCHESS 2.0 by Peter Jennings. The quickest win | 
have seen published at level 8 is 22 moves, and this did not 
work with my version. Not to be outdone | offer the solution 
below. Mate takes only fifteen moves at level 8 and can be 
entered with a playing time for white of under a minute, 


WHITE BLACK (PET) 
D2—D4 Queen’s pawn gambit D7—D5 
G1—F3 Knight protects pawn C8--G4 
D1—D3 Queen advances B8—C6 
D3--B5 Queen pins knight A8—B8 
F3—E5 Knight advances A7—A6 
BS5—A4 Queen retreats G4—F5 
E5—C6 Knight takes knight B7—C6 
A4--C6 Queen takes pawn D8—D7 
C6--A6 Queen takes pawn F5—C2 
C1—F4 Bishop threatens pawn B8—B2 
A6—A7 Queen advances B2—B1 
Al-Bl Rook takes rook C2-—B1 
F4-—-C7 Bishop takes pawn B1—A2 
A7—A8 Check D7—CS§ 
A8—C8 Mate 


The problem is to try to find a quicker mate at ‘eve 


ir 
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WHAT TO LOOK FORWARD TO IN OUR NEXT ISSUE ON SALE MAY 2ND. 





DESIGNERS HANDBOOK 


Now this is the one that even we’ve been waiting for. Many is the rainy Sunday that has passed with the 
enthusiast huddled intent over his workbench. Many too are the times he has howled loud into the storm 
when a project fails to operate for the want of one small piece of circuitry to link this with that or that with 
this, that or the other. 

Information to allow him to design his own circuits quickly and simply is sadly lacking. Books take 
everything too seriously and at too much length. Looking anything up takes hours — by which time the 
rain has stopped and...... 

Next month we present our Analogue Designers Handbook from the man of many nodes, Tim Orr, He 
presents the quick and easy way to amplifiers, filters, oscillators etc. etc. — and they’ll be all your own 
work! Can you afford to miss it? 


DRUM SYNTHESISER PROJECT 


No, I don’t believe you’ve never heard one of these. Just about every single produced in the last millenium 
has those noises all over it. You know, those noises — the ones that sound like a cat being stepped on 
backwards at great speed. 

If you really don’t know what we’re going on about you’d better read ETI next month hadn’t you? 





HOUSE WIRING 


So you think you know how it’s done eh? Just wait until you pull the bathroom cord one day and the 
toast pops up: switch on the hall light only to have the TV burst into life....... Before long the house 

is a mass of ripped out wiring and is echoing to the sound of slamming front doors as enraged spouses storm 
into the sunset. Don’t do it until you’ve read our superb article from Ray Marston next month! 





FM_ LINE DISTRIBUTION 


Have hi-fi in any room in the house without extra wires. Superb sound that follows you around. Uses the 
mains to (safely) distribute an audio signal anywhere the wires are connected to. The answer a million 
prayers! 


TAPE RECORDER RESPONSE OPTIMISATION SYSTEM 


It’s one hell of a title for an extremely straightforward little device that will allow you to optimise bias 
conditions on any tape recorder. Works with a minimum of fuss and doesn’t cost more than the Empire 
State Building to construct. 





ANTI-MAT TER 


Better forget the Star Trek reaction pods. Throw away the tickets to another Universe. Instead read our 
explanation of the real truth (?) behind around and for anti-matter. 


| Articles mentioned herein are in an advanced state of preparation, however, circumstances may dictate changes to the final contents. | 
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Two Super Seikos -- offered for 
the first time in living memory 
for under £50. How do we do it? 


ALL INC ("ER "e" ALL INC 


Let’s look at the simple Seiko first — a dependable chronograph with no nonsense operation. At the touch of a 
button you can select either the things that normal watches do i.e. telling the time or a stopwatch display with 
the usual split/lap time facility. 

The next Seiko is a bit clever. It’s an alarm chronograph with a locking facility. What does that mean, | hear you say. 
Buttons are prone to being pushed, especially buttons that reset the watch time. However, with this remarkable wrist 
piece you can just press the LOCK button and pushing all the other controls suddenly has no effect. Full 
chronograph and alarm facilities we also featured. 








- 
SEIKO DOUBLE WATCH OFFER 
MBITIG 4c ewe. he ae See ie ek ea) Ce tal Ses erat SRE a oP cate 
PUIG REE ae ann eels MeO ke cle eoer Seeum 23s Sn eee NA eT 


| enclose a cheque/PO made payable 
cone ee me ee ee eee ee ee a Cagney ce AR TRAV . to Modmags Ltd for£............. 
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Modmags Ltd., 


; | Sales Office (Ref. Seiko Offer), 
Please send me ......eeeeees . Seiko Chronograph(s) at £39.95 each. 145, Charing Cross Road, | 
| 


. Seiko Alarm Chronograph(s) at £49.95 each London WC2H OEE, 
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SPECIAL OFFER 
ELECTROSTATIC PRINTER 


Ask most people what they would like as their first peripheral and the chances are they will say ‘Printer’. Well, thanks 
to CT, we are being generous this month, here is an attractive electrostatic printer from the famous firm of Centronics. 
Capable of printing in three sizes of typeface it is easily attached to your machine by way of the parallel interface. The 
logic is fully TTL compatible and STROBE, Acknowledge and Busy lines are provided to make life easy. 

For those of you who don’t feel up to the task we will be publishing interface details in next months issue for 

several different machines. 

Cost of this wonderful peripheral is a mere £224.25 including VAT and carriage and stocks are good. Paper is 
also available at £2.50 a roll for those who wish to list the “Encyclopedia Universa’’. The printer comes complete with 
documentation, connector and cleaning paper as well as a roll of the printing paper. 

Don’t miss out, be the first on your street with your own printer and then you can send us that latest program 


all neatly typed out! 





To PRINTER OFFER, CT, 145 Charing Cross Road, London, WC2H OEE. 


| enclose cheque/PO, payable to Computing Today, for£........ if) eee printers. 
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The first step towards 
208K byies of internal 





addressable memory... 


nascom-2 





The Nascom-z2 is the heart of our new “~ 


System 80 desk top microcomputer 
system. It fits into the bottom of an internal 
frame racking that is designed to hold a 
further four 8in x 8in expansion boards. 

With our new 48K RAM board this 
means you Can have up to 192K bytes of 
internal memory.Add to this the 16K of 
user memory available on the CPU board 
and you have a potential 208K bytes ~ all 
addressable by the Nascom-2 using 
page mode software. 


Nascom-2 is now being supplied 
without user RAM. The eight, free, 24-pin 
sockets have link option to allow the 
use of either RAM,ROM or EPROM. 
With EPROM the choice is wide:2708, 
2716,2508,2516,TMS2516,.2758,2532 
and 2732.Using 2716s alone provides 
over 16K. 


operating monitor and 8K Microsoft 
BASIC.NAS SYS is a powerful 
monitor with full cursor control 
allowing you to edit any part of the 
screen without having to re-enter 
whole lines. 


provided to enable Nascom-2 to 
have 128 graphics characters j 
which can be displayed in three 
different modes. This isin addition 


supplied with Nascom-e2 will also fit into 
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To give maximum user flexibility 
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In ROM there isa2K NAS SYS 
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A character generator ROM is i 


8K Microsoft BASIC. 


to the 128 character full upper and lowercase Nascom-2 specification in brief 
alphanumeric character generator ROM. CPU:Z80A Clock rate:Switch selectable 2/4 MHz 
The 57-key solid state keyboard Memory:10K bytes of ROM:2K for NAS SYS-1. 


Keyboard:57-key solid state full alphanumeric 


the System 80 housing as will the Nascom QWERTY layout Licon main frame quality 

3 amp power supply required torun the - of bs PLUS VAT KIT PRICE keyboard with cursor control keys. 

Nascom-2.(A5 amp supply willbe needed powerful infinitely flexible and expandable Of board interfaces:Domestic TV at S0Hz 625 lines 
(adaptabire to 60Hz/525 lines) displaying 16 lines of 

torunthe CPU board plusfourexpansion — system designed by one of the leading An chesactark 

boards.) So you can see the Nascom-2 is microcomputer design teams in Europe Kansas City type audio cassette (300/1200 baud) or 

totally compatible with System 80.Buyinga and offering unrivalled value for money. Lory perso for printer. 16 free, programmable 

Nascom-2 gives you ahead starttoavery Nowisn’tthatworth all the waiting? Graphics:2K bytes of ROM: 128 graphics characters, 
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128 character ASCII with full upper and lower case 
Alphanumerics. 


System 80 - Total Option Concept 
For further details and stockists please contact: 
Nascom Microcomputers Limited. 


92 Broad Street, Chesham, Bucks. 
Telephone:(02405) 75155 


Nascom Microcomputers 
COMPUTING TODAY MAY 1980 
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The Vero S100 Sub Rack is a 19” rack 
mountable development kit, complete with 
its own power supply and backplane 
motherboard, for the construction and evaluation a < SEE 
of microprocessor based systems to the S100 format. BK COC 
The power supply provides three voltage levels — ES Sa tote = 
+ 8V, + 18V and -18V. The Sub Rack has its own cooling =e 
-? P eee save \ 
fan providing airflow across the boards and the power 3 
supply. A full range of allied items to enable a complete = 
system to be constructed are available. == 


Very VERO ELECTRONICS LTD RETAIL DEPT. 





eS 


ee 






> = 





Industrial Estate, Chandler’s Ford, 
Hampshire SO5 3ZR 
Tel: (04215) 62829 


















* 
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Masrcom specialists 


Qdd-ons 
System 80 


Complete technical aid 


Order with confidence 
Mailorder 


CONTROL AND HEX. KEY PADS FOR NASCOM 1 or 2 
DUAL MONITOR BOARD 
PORT PROBE 
NAS-CHESS with graphic options NASCOM 1 or 2 
NASCOM 1 GRAPHICS SYSTEM 

LARGE S.A.E. FOR DETAILS PLEASE 
DEMONSTRATIONS BY APPOINTMENT 








Professional 
ASCII Keyboards | 


oS SY UY 







MODEL KB 756 


SFULLY ASSEMBLED & TESTED 
CASE AVAILABLE 









Accessories Available include: — 

Edge Connector KB15P £1.95* 
Numeric Key Pad KB710 £7.50* 
Plastic Case (Black) KB701 £12.75* 
DC to DC Converter DC512 £5.00* 
"U.K. Orders add 15% VAT: on Order total. 








FULL DATA SHEET ON REQUEST 







Citadel Products Limited. 


Dept. CT. 50 High Street, Edgware, 
Middlesex HA8 7EP. Telephone 01-951 1848 


ewe mee” CARTER 
KEYBOARDS 






‘panciaycard) 18 Rye Garth, Wetherby, 
Game «=e West Yorkshire LS22 4UL 


=== 0937 63744 [one 
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M.J. Bell. 


‘Further investigation into the 
dim world of machine code 
‘reveals some basic concepts. 


connection of CPU devices and the building blocks that 

go with them to make a system. This month we shall 

build on that information and consider in detail the form of 

machine code instructions, what they do and how they are 

used, but first a few paragraphs explaining the hexadecimal 
notation that is used for the representation of numbers. 


L: month we investigated the structure and _ inter- 


Hexadecimal Notation 
It was seen last month that all information to and from a 
CPU and its external memory was transferred via the 8 or 
16-way data bus, and also that memory addresses were 
produced on the 16-way address bus in binary. Now this 
binary code is the method used by computers to register 
numbers using only the two states that it has at its disposal: 
ON or OFF. With a number system based on ‘2’ (hence the 
| name binary) this representation will take the form shown 
below :— 
base 2 yi 4g ph pe pS peo! 
decimal 128 64 32 16 8 4 2 1 
By indicating which values when added together make the 
required number the binary representation is formed, hence 
100 decimal is :— | | 
- base 2 7 sae? Sol eat? oo Le? 
decimal 128 64 32 £16 8 4 2 I 
(100), 0 1 ] 0 0 1 0 0 
because 64 + 32 + 4 = 100. 
| Now, were it necessary to talk to a computer in binary the 
task would soon become very arduous. To remember a 
binary string of 8 or 16 characters in length is difficult and 
to enter such a string would be unreliable and time con- 
suming. So a sort of shorthand is used called HEXADECI- 
MAL notation. 
By taking 4 binary ‘bits’ the largest number that can 
be formed is 15, ie 8 + 4 + 2 + 1. Now by assigning 16 
characters to represent 0 — 15 as follows :— 
decimal O 123456789 10 11 12 13 14 15 
hexa- 
decimal O 134567869 A B CC D.E F 
each 4 binary ‘bits’ can be represented by a single character. 
| Hence decimal 100 in binary is 0 110/01 0 0 andin 
| Hexadecimal is 64 
Another example the binary address 1 1 10/1001 / 
0010/1111 in Hex simplifies to E92F or decimal 
59,695 
(t is essential that this notation is understood before reading 
| on so if you are not quite sure go through it again. 


Register Load And Move Instruction 

| Just as the internal program of the CPU carries out instruc- 
| tions by moving data from one register to another so do user 
programs. For that purpose a comprehensive set of Load and 
Move instructions are provided. The main types are shown 
| below :— 
Load Put a given value in a specified register 
eg LD A, 30H, MVIA, 30H 

Put the contents of one register into 
another register eg LD D, B or MOV 


Move (8 bits) 
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D, B. In this case it is the contents of B 
that are moved to D 
As for Move (8 bits) except it moves the 
16 bits of a register pair eg LD SP, HL 
or SPHL 
Another very important type of instruction in this category 
is called INDEXED ADDRESSING and as its concepts seem 
to give beginners sleepless nights | have chosen to deal with 
this whole topic in a later paragraph. 

The final group of these instructions are known, in 
Intel jargon, as PUSH and POP, Here the content of a defined 
register pair is moved onto the top of the stack by the PUSH 
instruction and can be returned to a defined pair of registers 
with a POP instruction. 

An example of stack operation would simplify this 
explanation. 


Move (16 bits) 


OFF 8 
OFF 8 
OFF 9 
OFF A 
OFF B. 
OFF C | 
OFF D 
OFFE 
OFF F 
1000 


LSP] OFFE | 


Fig.1. The stack area with the contents of the HL register pair 
PUSHed in. 








Looking at the stack the contents of the H register 
now appear in location OFFF and the L register in location 
OFFE. The Stack Pointer now indicates the bottom of the 
stack at address OFFE. If we now operate on a new instruc- 
tion, PUSH BC where BC contains ‘DCAO’, we can further 
examine the stack to see what has happened. 


OFF8 
OFF9 
OFFA 
OFFB 


OFFC D C Contents 


of BC 


OFFD A 0 


OFFE 0 B Contents | 
OFFF | CA of HL | 


1000 





[se [oF Fc] 


Fig.2. The same stack area after a second register pair has been 
PUSHed. Note that the contents have all been moved. 
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MACHINE CODE 


First the Stack Pointer is pushed down the stack two 
places and the contents of register BC transferred to it. Asa 
result the stack grows downwards, so it is important to 
reserve enough memory locations for it when writing a pro- 
gram. 

The POP instructions will recover the contents from 
the stack, but only in the reverse order that they were 
entered. |If we now wish to recover the contents of the BC 
register a simple POP BC instruction will revert us to the 
position shown in Fig.1. But to recover the HL register pair 
from Fig.2 is not so straightforward. A simple POP HL will 
put the contents of BC into register HL. A further POP HL 
will put the HL contents where they belong, but the ‘BC 
contents’ will have been lost. It is, therefore, of the utmost 
importance that the order of PUSH and POP instructions 
are carefully studied when writing programs. The stack is 
a very powerful tool when used wisely but it can create 
some awful problems if allowed to get out of control. 

Further consideration will be given to the stack 
when discussing subroutines. 


Arithmetic And Logic Instructions 
This is one of the areas where CPU devices differ, offering 
better facilities on each new design. Up until the advent of 
the 6809 and 8086 the arithmetic department was limited 
to ‘add’ and ‘subtract’ operations, but these new devices 
include limited multiplication and/or division instructions. 
All arithmetic and logic processes involve the use of 
the ‘decision’ area of a CPU and will set and reset ‘bits’ in 
the flag register (F) as shown below :— 


Result Zero 

Result goes through Zero 
to ‘FF’ and beyond 
Result goes from ‘FF’ —\ 

through Zero to ‘01’ ) Set carry flag 
and beyond 4 


Zero flag set 
) Set carry flag 
~ 


The more common logic functions are the AND, OR, the 
EXCLUSIVE OR (XOR), and are strictly speaking ‘bit’ 
operations in that they compare each ‘bit’ in the register 
and react accordingly, 


AND 





Fig.3. The AND function truth table, 





A typical use for the AND logic function is to strip an ASCII 
code of its ASCII prefix. Take, for example, the ASCII code 
for a ‘8’ i.e, ‘38’. If we do a logic AND on ‘38’ with ‘OF’ Hex 
the result will be ‘8’. 


ASCII 38 
Hex OF 


2 eS oes eee eee eee oe = - > = 


So taking each column in turn a ‘1’ output will only result 
when both the ASCII bit and the Hex bit are ‘1’. By setting 
the four MSBs of the Hex code to ‘0000’ the result can never 
be ‘1’, By setting the 4 LSBs to ‘1111’ the result will mirror 
the four LSBs of the ASCII code. The result is the value of 
the ASCII code with its ASCII prefix (30) stripped. 


} 





OR | Result 





Fig.4. The OR function truth table. 


The OR function can be used for setting a number of bits in 
a register to a predetermined state. For instance if REG E 
were to be used as a flag register and was preset to ‘2A’ Hex, 
bits 6, 4 and D can be set by Register E being OR functioned 
with ‘S51’ Hex. 


B2 <———- B0 
Reg E(2A Hex) 00101010 
OR 51 Hex 01010001 
01111011 


Taking each column in turn here, the result will be set to ‘1’ 
if either bit is set to ‘1’. So the required bits 6, 4 and 2 have 
been set to ‘1’ without altering the status of bits 7, 5, 4, 3 or 
Is 

The exclusive OR function is useful and is frequently used to 
set the Accumulator to Zero without altering the condition 
flags. The truth table of the XOR is shown below :— 


XOR A | B | Result | 
0 | O 0 
a |e) 2 4 
| 1 O | 1 
1 | 1 | 0 
See 


Fig.5. The exclusive OR (XOR) truth table. 





To put this function in words, the result is set to ‘0’ only if 
all bits in that order are the same. 

So taking an example, if Reg A (Acc) = ‘C4’ Hex an 
exclusive XOR A with A instruction will result in zero. 


11001000 
ideal op Oe 0 


00000000 


Taking each order of bits they are always the same, so the 
result will be zero. This is a simple one byte instruction for 
clearing the accumulator, and does not effect the zero or 
carry bits in the flag register. 

These are by no means all the uses that logic func- 
tions can be put to, for a more detailed explanation of truth 
table and logic functions see lan Sinclair’s series of articles 
‘Microprocessors By Experiment’ in CT, October 1979 issue. 


Reg A 
Reg A 


ADD and SUB 

The ADD and SUB instructions are self explanatory, except 
for stating that when an addition results in an overflow, the 
carry bit is set. Similarly, when a subtraction results in an 
underflow the carry bit is set. This enables the ‘ADD with 
Carry’ and ‘SUB with Carry’ instructions to take into ac- 
count the result of a previous arithmetic process. 


Increment and Decrement 
These instructions are also self explanatory, setting the zero 
flag when the result is zero. 


COMPARE 
This is the last instruction of the group and one of the most 


0 ee SSSSSSSq 
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| commonly used. A compare instruction functions as a 
phantom ‘SUBTRACT’, setting all the flags as though the 
subtraction had taken place, but without modifying any 
register contents. 
e.g. Compare accumulator set to ‘46’ Hex with 
Reg B set to ‘80’ Hex 

After comparison the CARRY bit will be set, the accumu- 
lator will be ‘46’ Hex and register B ‘80’ Hex. 


Jump And Subroutine Instructions 
In part 1 flags were dealt with in detail and it was stated that 
| these were used for decision making. The decisions are made 
| with Jump and Subroutine instructions. 
Take, for example, a simple library of actions which 
might be listed on the display as follows :— 

1. Display ‘Example’ 

2. WAIT 2 secs. 

3. Clear the CRT 

4. END 
Enter your choice :— 
To choose, a ‘1’, ‘2’, ‘3’ or ‘4’ is entered from the keyboard. 
On receipt of the choice the program must decide which 
option is required. One way would be to use CONDITIONAL 
| JUMP instructions, as shown in the flowchart, Fig.6. 


START 









1/P CHOICE 






YES | jump To 
| DISPLAY 


CPI 
IS IT ZERO 


YES 


JUMP TO 


CP 2 
IS IT ZERO | WAIT 





JUMP TO | 
CLEAR 





“CPS 
-ISIT ZERO 


YES 
JUMP TO 
} END 


Fig.6. Flowchart showing conditional jumps. 


The first decision box, symbolised as a diamond, first com- 
pares the input with ‘1’. If the ZERO flag is set then the 
| answer to the question ‘Is it Zero’ will be ‘yes’ and a jump 
can be made to the ‘Display’ routine. The decision and the 
jump operations are combined in a single ‘JUMP IF ZERO’ 
instruction. If the answer was ‘NO’ because it was ‘2’, ‘3’ 
or ‘4’ that was keyed, then the jump part of the instruction 
would be omitted. This would in our example be repeated 
for ‘Is it 2’, ‘Is it 3’ and ‘Is it 4’. 
| Typical jump instructions are :— 
Jump if Zero 
Jump if Not Zero (i.e. Z Flag not set) 
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Jump if Carry 

Jump if No Carry (i.e. C Flag not set) 

Jump if Parity Odd (i.e. Parity Flag is not set) 

Jump if Parity EVEN (i.e. Parity Flag set) 

Jump if Sign NEG (i.e, Bit 7 is 1) 

Jump if Sign POS (i.e. Bit 7 is zero) 

Jump ee eee (Jump irrespective of 

flags 

The subroutine instructions follow a similar pattern. If any 
of the above conditions are encountered, then a call can be 
made to a separate part of the program designated to carry 
out a particular function. 

For example, if a program is counting the days of the 
week, when it encounters ‘8’ it should be reset to 1. 


ADD 1 to day Counter 
v 
CPs 
v 


Call ‘RESET’ if ZERO 
FLAG SET 

| : | ‘Reset’ Subroutine | 
Repeat till done a day counter to 1 ! 
. _ Return _ __ 


Fig.7. Jumping to a subroutine on a conditional. 


Re UI a a ee ee 
As for the condition subroutine call instructions, so too are 
there conditional subroutine return instructions. We will 
return (no pun intended) to subroutines later when discus- 
sing program structure. Note that all subroutine instructions 
make use of the stack to store return addresses. 

One last point on jump and subroutines is the relative 
jumps and subroutines offered by some CPU and/or moni- 
tors. Here, instead of the 3 byte absolute instructions speci- 
fying the literal address the jump or ‘call’ has to be made to, 
an offset figure is given ‘relative’ to the location address of 
the jump instruction. These can be both forward or back- 
ward and up to 7F Hex bytes distant. Table 1 gives a tabu- 
lated guide for relative jumps and calls. One advantage of 
such instructions is that a section of program containing 
relative jumps can be ‘re-located’ without having to change 
any address data. 


Bit Manipulation Instructions 
So far consideration has only been given to instructions 
which operate on 1 or 2 bytes (i.e. 8 or 16 bits) of data held 
within a register or register pair. The flexibility of most 
CPU's is further increased by the ability to operate on 
individual bits within a register. The Zilog Z80 CPU has a 
very extensive bit manipulation group which can test, set or 
reset any bit in any register, but most other CPU's are 
limited to ROTATE AND SHIFT instructions. 






Fig.9. As Fig.8 but without a carry. 
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There are two types of rotate instruction, those that 
rotate through the carry flag and those that affect the carry 
but do not rotate through it. See Figs.8 and 9 respectively. 
Although these show rotation in a ‘LEFT’ direction, rotation 
in ‘RIGHT’ direction can also take place. On a rotate ‘LEFT’ 
instruction in Fig.8, Bit 7 will be passed into the carry flag 
which will be set if B7 has been ‘1’ and reset if bit 7 had been 
‘0’. The original contents of the carry flag will be passed into 
bit O and all other bits will move along one place. 

One usage of this is in mathematical division of 
binary numbers. To divide a binary number by 2 or 4 the 
number need only be moved RIGHT one or two places 
respectively. So to test if a number is divisible by ‘4’ without 
destroying the original number the following algorithm could 
be used. 


PUT NUMBER 
INREGA 


ROTATE RIGHT 
THRO’ CARRY 








NO 
ROTATE RIGHT 
THRO’ CARRY 

NO 
ROTATE LEFT 
THRO’ CARRY 
ROTATE LEFT 
THRO’ CARRY 


YES THE NUMBER 


ROTATE LEFT 
THRO’ CARRY 
ROTATE LEFT 
THRO’ CARRY 


NO THE NUMBER 
1S NOT DIVISIBLE 
BY 4 


1S DIVISIBLE BY 4 





Fig.10. An algorithm to see if a binary number is divisible by 4. 





Shift instructions differ from Rotate instructions in 
one respect only. Any ‘bit’ shifted out of a register at either 
end is lost. The vacancy at the other end normally being 
filled by a ‘0’. This technique is commonly used when a byte 
of data (8 bits) requires displaying on a CRT as two ASCII 
characters. 

For more detailed explanation on the variants of 
these instructions consult the CPU operating manuals. 


Bit Test, Set And Reset 
This is a very powerful set of instructions and can be very 
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effectively put to use where the CPU is being used as an 
external device controller. 
Some typical applications are given below :— 

1. Flags can be set or reset in a dedicated ‘Flag’ memory 
location or register. 

2. Having obtained a Random Number, individual bits 
can be tested to preset ‘options’. 

3. When data is input from a port, that data can be 
analysed by bit test instructions e.g. If a port is being 
used to monitor the progress of a train on a model 
railway, several monitoring positions can be set 


around the track and allocated a bit in the PORT 
as a window, see Fig.11. 






Signals 1 —3 Points 1 —3 


Station A 


Station B 


Fig.11. Analysing an input port’s data. 





If, for instance, you wanted to stop the train at station A, 
the program could sit in a holding loop monitoring Bit 1. 
When Bit 1 is detected as set it is known that the train is at 
that location and can be halted under program control. 

4. External equipment can be switched by setting 
specific bits in a O/P Port. Continuing with the 
example shown in Fig.11 setting Bit 3, point 2 can 
be operated, by resetting B3 that point can be re- 
leased. 


Input And Output Instructions 

Ports are often required when the CPU is to be interfaced 
with what we call Peripheral Equipment. i.e. Printers, Rea- 
ders, Keyboards or any machinery that is to be controlled 
or observed. There are three main types of port, Non latch- 
ing, Latching and Programmable Input/Output. 

Non Latching:— A non latching port is of limited use because 
it requires separate decoding from the address bus and has to 
have the data available when the CPU requests it. 

Latching:— This is more commonly used and the decoding 
is normally carried out within the system hardware. Here 
data can be either passed to the port for storage until re- 
quired by the peripherals, or conversely will input data from 
a peripheral and store it until the CPU is ready to act on it. 
This technique is usually used for keyboard controllers etc. 
Programmable input/output ports (PIA or PIO):— These can 
be very complex devices and the manufacturers application 
information must be carefully studied. In brief these devices 
can be programmed by software as input ports or output 
ports or a mixture of both simultaneously. Any data sent to 
a designated output port will be retained there until updated. 
A designated input port will also latch any input data but has 
the additional facility of INTERRUPT. Any bit or bits in the 
port can be continuously monitored by the port and any 
change of state will signal to the CPU that action is required. 
The interrupt instructions are all associated with this oper- 
ation. Any further discussion on interrupt techniques is out- 
side the scope of the beginner and therefore not appropriate 
to this article, 


Restart Instructions 

Built into the CPU architecture is a facility known as RE- 
STARTS. Typically there are eight of these and they can be 
likened to subroutine call instructions, but are only one byte 
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in length. These are provided so the commonly used sub- 


routines; such as INPUT, OUTPUT to CRT, STRING and 
DELAY can be accessed simply and economically from the 
program. 


Miscellaneous Instructions 

The most common miscellaneous instructions are listed 
below with comments. 
NO OPERATION: The CPU ignores this instruction, 
but takes time to do it. It is useful 
for leaving gaps for later modifi- 
cation, deleting an unwanted 
instruction or as a delay ina 
timing circuit. 

Arrests the operation of the pro- 
gram. The only way out is via the 
system RESET key. 

A very useful instruction as it 
permits a degree of decimal 
arithmetic on the Hexadecimal 
machine. e.g. after incrementing 
the A register from ‘09’ to ‘OA’ 
Hex the decimal adjust instruction 
will correct the result to ‘10’ 

The complement instruction will 
invert all bits in the accumulator. 
e.g. After a complement instruc- 
tion 01001110 will become 
10110001. 

This is a special instruction 
included in some CPU’s to ease 
binary division problems. After 
the ‘2’s Complement’ instructions 
01001110 will become 10110010 
i.e. the complement plus ‘1’. 


HALT: 


DECIMAL ADJUST: 


COMPLEMENT: 


2’s COMPLEMENT: 


COMPLEMENT CARRY 
FLAG : 

SET CARRY FLAG: These are self explanatory 

Index Addressing 

The concept of indexed addressing seems to cause more con- 
fusion than anything else to the novice programmer, yet with 
thought and practice it can be developed as one of the most 
flexible and powerful of all operating modes. 

Instead of a 16 bit register pair containing data to be 
operated on, it holds the 16 bit address of a memory loca- 
tion. 

For example the Index Register may contain the 
address ‘BFC4’ which is part of a Jump instruction as shown 
in Fig.12. 


ADDRESS 





Fig.12. A section of machine code from BFC2 to BFC6. 





A typical index instruction might be ‘Put ‘DC’ Hex into the 
location whose address is in the INDEX REGISTER. 

In our example the data in location BFC4 would 
change from ‘E4’ Hex to ‘DC’ Hex, and would at some later 
stage in the program .cause a jump to address ‘ODDC’ instead 
of ‘ODE4’. In this way a program can be organised so as to 
change itself as it progresses. 
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Similarly, indexing can be used to load into the A 
register the contents of the memory location addressing in 
the Index Register. 

Some Index registers have an ‘OFFSET’ capability 
whereby the Index register can contain, for example, the 
starting address of a table. To access the Sth position in that 
table the instruction would be:— ‘Load into Register A the 
contents of the memory location 5 in advance of the address 
in the Index Register’. 


Next month we will take a look at the function of 
system monitors and the facilities that they can offer. Also a 
start will be made in putting together a real program. 





Table 1. This chart gives the hexadecimal offset that has to be entered 
into the program to achieve a jump that corresponds to the decimal 
separation indicated on the axis. 
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Here we see a classic case of CT 
deprevation. Bulging ringed eyes, pro- 
fuse sweating, enlargement of the 
chin and nose, deformation of the dig- 
its. A particularly nasty case this. Un- 
doubtedly terminal I’m afraid. The spec- 
imen displays the usual manic increase 
in strength which in this case was employed 
to tear the newsagents sign from its roots 
and beat to death not only the gentleman 
walking away with the last copy of Com- 
puting Today but also three grannies, five 
dogs (assorted breeds) a police informer 
buying Mayfair, two schoolchildren, a 
tax inspector in drag (OBE) half the 
County Cricket Club and a passing coach 
load of nuns, before being brought down by 
the entire workforce of the local iron 
foundary. Of course all this could have 
been avoided oh so easily had the poor 
unfortunate taken out a subscription to CT 
and had a years supply delivered to his door. 
As it is the nurse is gonna have a hell of a 
time trying to get the magazines through the 
letterbox of the padded cell. Why not make 
the world a safer place and take out a sub 
yourself now — before the hands begin 
_7 totremble and the eyes begin to 
we spin. It only costs £8.00 a year 
(£9.00 overseas surface mail) — a 

a small price to pay. 


Computing Today 
Subscriptions Dept., 


M.A.P. PO Box 35, 
Bridge Street, 
Hemel Hempstead, 
Hertfordshire. 
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| Discover where your money 

' goes and how much your car 
really costs you with this 
accounting package. 


|his program evolved from a need to record the fuel 
consumption of a vehicle. On acquiring a moped, the 
author then required that the same program would 
| cope with the differing sets of figures that the vehicles would 
provide, The first, and most important point, was tnat the 
scales of the histograms produced would not be cramped by 
being fixed. This program sets its own scales depending on 
the maximum and minimum figures that are to be plotted 
and will now cope with any vehicle from a moped to a 
| juggernaut! 


Petrol In The Tank 

Fuel consumption is best calculated by noting the amount of 
petrol put into the tank, and, when the tank is filled to the 
brim, recording the mileage. 

The next problem is whether the average fuel figures 
or the figures at each tank filling stage should be recorded. 
There are many arguments for both methods, so, to com- 
promise, this program records them both. To help show any 
small change it is possible to reset the datum point which 
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will clear all variables except the previously recorded graph 
information. 


Running Costs 
We only have to add one more figure to our information in 
order to calculate the running costs and that is the costs of 
petrol and repairs. The repairs side can be split into three 
categories, thus : 

a) Depreciation 

b) Servicing 

c) Repairs 
The depreciation is a difficult figure to program in because 
it is a highly individual subject. It depends on so many 
variables that it was thought best left to the individual to 
input as a repair cost, 

The repairs and servicing are kept separate in order 
that the computer’s ‘long memory’ can be utilised to give 
servicing reminders. For example, a windscreen does not have 
a ‘life expectancy’ and so would be put in under REPAIRS, 
whereas a new tyre does have a life and so would be put 
under SERVICING. There does not have to be any cost 
involved for service reminders so things like battery check 
and tyre pressures can be logged into the computer's mem- 
ory. 

When one is finished with the refuelling part of the 
program an automatic search is made to see if the last recor- 
ded mileage figure is close to the end of a component’s life. 
One also has the option of losing or keeping any reminders 
that are encountered, in case one cannot deal with a particu- 
lar problem at that particular time but want to be reminded 
later on. 
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A partly filled graphic display of running costs — note the differing 


scales. 
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A tyre may be nearing the end of its life so you get a service reminder. 
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Now you've replaced that tyre you can enter the costs into the 


program along with its expected life. 


The Program Listing 


The program is listed for the Commodore PET using the 
following abbreviations : 


; Pet shorthand for PRINT onto VDU 

[CLR] Clear screen, put cursor in top left hand 
corner 

[CD] Cursor down 

ICU] Cursor up 


— 
— 


ae 


Hash when tn conjunction with PRINT to 
file number 
Not equal to when tn an IF statement 


[ HOME | Put cursor to top left of screen 
[REV] Reverse graphics on 


[REV OFF] Reverse graphics off 


10 
20 
22 
30 


40 
50 
60 
62 


64 
66 
70 
Fie 
80 
85 
90 
a5 
100 
105 


INPUT“[CLR] NAME PLEASE”:A$ 

IF A$#‘| PASSWORD] ” THEN NEW 

POKE 59468, 14 

DIM RC %(66),FC %(66),FT %(66),RM(100),RM$ 


(100) 

INPUT‘[CD] Is this a first run’;A$ 
INPUT“|CD] Vehicle registration” ;CR$ 
IF LEFTS(AS,1)="Y” THEN 190 


2“ ICD] INSERT [REV] “CR$”[ REV OFF] [SPACE] 
DATA TAPE AND 


“(CD] FULLY REWIND 


GOSUB 750 
OPEN 1,1,0,CR$ 


?“(CD] FILE “CR$” [SPACE] FOUND 
FOR I=1 TO 66:INPUT#1,RC %(1):NEXT 
FOR I=1 TO 66:INPUT#1,FC %(1):NEXT 
FOR I=1 TO 66:INPUT#1,FT %(I):NEXT 
I=0 

INPUT#1,RM(I):IF RM(1)=999 THEN 115 


INPUT#1,RM$(1) 
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I=I+1:GOTO 100 

RM(1)=0:INPUT#1,F 

INPUT#1,F1 

INPUT#1,PC 

INPUT#1,M 

INPUT#1,M1 

INPUT#1,M2 

INPUT#I,C 

INPUT#1,C1 

INPUT#1,C2 

CLOSE] 

2“ICLR| THE RECORDS ARE LOADED FOR 
"CRS 

?“'CD] MILEAGE AT LAST UPDATE WAS”M2 
GOSUB 750:GOTO 200 

INPUT“[CD] Original mileage please’’;M 

M1=M: M2=M: C=0: C1=0: C2=0: F=0: F1=0 
?(CLR] MOTORING COSTS by Elaine Douse 
2TAB(S5)”[CD] 1. REFUELLING 

2TAB(5)” [CD] 2. REPAIRS 

2TAB(S)”[CD] 3. SPARE PARTS AND SERVICING 
2T AB(S)”[CD] 4. CONSUMPTION TANK TO TANK 
2T AB(5) [CD] 5. RUNNING FUEL CONSUMPTION 
2TAB(5)”[CD]6. RUNNING COSTS FROM START 
?TAB(S)” [CD] 7. SERVICE REMINDERS 
2TAB(S)”[CD] 8. JOURNEY COSTS 
?TAB(5)”[CD]9. TAPE UPDATE 

2TAB(4)”|CD| 10. NEW MILEAGE DATUM 
INPUT“[3xCD] Which section do you require’”’;A 
IF AF#INT(A) OR A> 10 OR A<1 THEN 200 
P=33654 

ON A GOTO 1000, 2000, 3000, 4000, 5000, 6000, 
7000, 8000, 9000, 190 

2“1CD] [REV] PRESS ANY KEY TO CONTINUE”: 
GOTO 810 

ICD] [REV] PRESS ‘Y’ OR ‘N’ 

GET A$:IF A$=“ "THEN 810 

RETURN 

2“(CLR| Is this a tankfull? 

GOSUB 800 

IF AS="N” THEN 1200 

FOR I=1 TO 65:£C %(I)=FC %(I+1):FT %(I)=FT 
%(14+1):RC %(IJ=RC %(I+1): NEXT 

GOSUB 1800 

FC %(66)=((M2—M1)/F1)*10 

FT %(66)=((M2—M)/(F+F1))*10 

RC %(66)=(C/(M2—M))*10 
M1=M2:F=F+F1:F1=0:C2=0:C1=0 

2(CLR] Here are the latest computations:— 
?“(CD] Fuel consumption tank to tank”’:? FC 
%(66)/10”’mpg (‘FC %(65)/10"’) 

2“(CD] Average fuel consumption”’:? FT %(66)/ 
10” mpg (“FT %(65)/10”) 

2“1CD] Running costs’”’:?RC %(66)/10”ppm (“RC 
%(65)/10”) 

2“(CD] Fuel costs are‘‘PC” pounds per gallon 
2“(2xCD] HAVE YOU ANY MORE INPUTS 
GOSUB 800 

IF A$="Y” THEN 1000 

GOTO 7000 


1200 
1800 
1810 
1820 
1840 


1850 
2000 
2010 
2020 
2030 
2040 
2050 
3000 
3020 
3030 


3040 


3050 
3100 
3105 
3110 
S195 
3120 
3130 
3150 
3160 
3170 
3180 
4000 
4005 
4006 
4010 
4020 
4022 
4028 
4030 
4040 


4050 
4060 
4070 
4080 
4090 


5000 
5005 
5006 
5010 
5020 
5022 
5028 
5030 
5040 


5050 
5060 
5070 
5080 


GOSUB 1820:GOTO 1130 


“I ast mileage recorded was '’M2 

INPUT“|CD] What was the mileage’’;M2 
INPUT‘{CD] How many gallons”;F2:F1=F1+F2 
INPUT‘[CD] What was the cost of the fuel’’;C2: 
C2=C2*100:C=C+C2+Cl 
PC=INT(C2/F1+.005)/100: RETURN 

7" 1 CLR] 

INPUT‘What was the cost of the repairs’’;A 
C1=C1+(A*100) 

2“12xCD] HAVE YOU ANY MORE REPAIRS 
GOSUB 800:IF A$="‘Y” THEN 2000 

GOTO 200 

IF FRE(0) < 35 THEN 3030 

FOR 1=0 TO 100:IF RM(I)=O THEN 3100 
?“ICLR] [REV]SORRY NO ROOM AT PRESENT 
| WILL MOVE 

2“(CD| [REV] YOU TO ANOTHER PART OF THE 
PROGRAM 

FOR |=1 TO 2000:NEXT:GOTO 6000 

?“(CLR] What component have you replaced 
INPUT RMS$(1) 

?“(CD] What is its expected life (in miles) 

INPUT A 

RM(I)=A+M2 

INPUT“‘[CD] What is the cost’”;A:C1=C1+(A*100) 
?“(CD| Have you any more items? 

GOSUB 800 

IF AS="'Y” THEN 3000 

GOTO 200 

POKE 59468, 12:?“[CLR] ”:MI=9999 

FOR |=1 TO 66:IF FC %(1)=0 THEN 4020 

IF FC %(1) < MA THEN 4020 

MA=FC %(1) 

IF FC %(I) > MI THEN 4028 

MI=FC %(1) 

NEXT:X=(MA—MI1)/40 

GOSUB 10000:GOSUB 11000 

2“TREV| FUEL CONSUMPTION TANK TO TANK 
[CU] 

GOSUB 12000 

FOR [=1 TO 65 STEP 2 

A=FC %(1):B=FC %(1+1) 

GOSUB 13000:NEXT 

GOSUB 11000:GOSUB 750:MA=0:POKE 59468,14: 
GOTO 200 

POKE 59468, 12:?"[CLR]’’:M1=9999 

FOR I=1 TO 66:IF FT %(1)=0 THEN 5028 

IF FT %(I) <MA THEN 5020 

MA=FT %(I) 

IF FT %(1) > MI THEN 5028 

MI=FT %(I) 

NEXT:X=(MA—MI)/40 

GOSUB 10000:GOSUB 11000 

?“TREV| FUEL CONSUMPTION FROM ORIGINAL 
MILEAGE [CU] 

GOSUB 12000 

FOR |=] TOGS STEP 2 

A=FT %(I):B=FT %(1+1) 

GOSUB 13000:NEAT 
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GOSUB 11000:GOSUB 750:MA=0:POKE 59468 14: 
GOTO 200 

POKE 59468, 12:2“[CLR]”:MI=9999 

FOR I=1 TO 66:IF RC %(I)=0 THEN 6028 

IF RC %(I) <MA THEN 6020 

MA=RC %(1) 

IF RC %(1) > MI THEN 6028 

MI=RC %(1) 

NEXT:X=(MA—M1)/40 

GOSUB 10000:GOSUB 11000 

?“TREV] RUNNING COSTS FROM ORIGINAL 
MILEAGE [CU] 

GOSUB 12000: 

FOR [=1 TO 65 STEP 2 

A=RC %(1):B=RC %(I+1) 

GOSUB 13000:NEXT 

GOSUB 11000:GOSUB 750:MA=0:POKE 59468,14: 
GOTO 200 

Re ee 

?“Lam looking for service reminders 

FOR I=1 TO 2000:NEXT 

FOR |=0 TO 100 

IF RM(I)=0 THEN 7060 

IF RM(l) <M2+200 THEN 7100 

NEXT 

“ICD ] Search is complete”:GOSUB 750:GOTO 200 
2“ICD] [REV] REMINDER [REV OFF] [CD] “RM$ 
(1):?” NEEDS CHECKING 

2“1CD] AT’ RM(I) 

?!2xCD] Do you want this kept? 

GOSUB 800 

IF AS="“Y" THEN 7060 

RM$(I=“ ’: RM(1)=0:GOTO 7060 

2“ICLR| Is this a British (B) or a continental (C) 
journey 

INPUT AS:IF A$="‘B” THEN 8005 

INPUT“[2xCD] What is the fuel cost (per gall) ’’:PC 
INPUT“|CD] length of journey"’;M9 

?“(2xCD] With petrol at “PC” pounds per gallon 
?“12xCD]| the cost of this journey will be as‘:?” 
follows: — 

Z=PC*(M9/FT %(66)*10):Y=RC %(66)*10*M9—Z 
?“{2xCD] Fuel cost will be “INT(Z*100)/100” 
pounds 

2“ 2xCD] Fuel used will be “INT(M9/FT %(66)*M9/ 
10)/100” pounds 

?“{2xCD] Journey will cost ‘“INT(RC %(66)*M9/ 
10)/100” pounds 

2“13xCD|":GOSUB 750:GOTO 200 


PRINT“[CLR] FULLY REWIND “CR$” DATA 
TAPE 

A=1:GOSUB 750:POKE 244,2:POKE 243,122 
OPEN1,1,1,CR$ 

FOR I=1 TO 66:PRINT#1,RC %(I):GOSUB 9400: 
NEXT 

FOR I=1 TO 66:PRINT#1,FC %(1):GOSUB 9400: 
NEXT 

FOR I=1 TO 66:PRINT#1,FT %(1):GOSUB 9400: 
NEXT 
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9080 
9100 
9120 
9140 
9160 
9180 
9200 
9220 
9240 
9260 
9280 
9281 


FOR 1=0 TO 30:1F RM %(I)=0 THEN 9140 
PRINT#1,RM(I):GOSUB 9400 
PRINT#1,RM$(I):GOSUB 9400 
NEXT:PRINT#1,““999”:GOSUB 9400 
PRINT#1,F:GOSUB 9400 
PRINT#1,F1 

PRINT#1,PC:GOSUB 9400 
PRINT#1,M 

PRINT#1,M1:GOSUB 9400 
PRINT#1,M2 

PRINT#1,C:GOSUB 9400 
PRINT#1,C1 

PRINT#1,C2:GOSUB 9400 

CLOSE 1 

IF A=0 THEN 9360 

A=0:GOTO 9010 

PRINT“[REV] GOOD BYE”: END 

IF PEEK(625) < 180 THEN RETURN 
POKE 59411,53:T=T1 

IF TI-T <6 THEN 9420 

POKE 59411,61: RETURN 


FOR I=1 TO 20 
0 2“[6xSPACE 1xSHIFTED’]”:REM VERTICAL 
LINE RIGHT HAND SIDE OF POSITION 
NEXT 
FOR I=1 TO 40 
2“ (SHIFTED HASH] ”:;REM HORIZONTAL LINE 


TOP OF POSITION 

NEXT:RETURN 

?“|HOME]”: REM TOP LEFT HAND CORNER 
OF SCREEN 


FOR |=1 TO 21 
ICD]? NEXT 
RETURN 
?“*| HOME| 
FOR I=MA TO MI STEP—2*X 
7INT(I)/10 
NEXT:RETURN 
) P=P+1:V=—40 
FOR J=MI TO MA STEP 2*X 
V=V—40 
IF A>] AND B> J THEN 13190 
IF A>]|J—X AND B> J THEN 13180 
IF A>J AND B> j—X THEN 13170 
IF A>] THEN 13160 
IF B> J] THEN 13150 
IF A >]—-X AND B> ]—X THEN 13140 
IF A> |—X THEN 13130 
IF B > |—X THEN 13120 
. GOTO 13210 
POKE P+V,108:GOTO 13210 


POKE P+V,123:GOTO 13210 
POKE P+V,98:GOTO 13210 
POKE P+V,225:GOTO 13200 
POKE P+V,97:GOTO 13200 
POKE P+V,252:GOTO 13200 
POKE P+V,254:GOTO 13200 
POKE P+V,160 

NEXT J 

RETURN 
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bare board. 


Also available ready 
assembled for £9925 


The Sinclair ZX80. 





Until now, building your own computer could 
easily cost around £300-and still leave you 
with only a bare board for your trouble. 

The Sinclair 7X80 changes all that. For just 
£79.95 you get everything you need to build a 
personal computer at home...PCB, with IC 
sockets for all ICs; case; leads for direct 
connection to your own cassette recorder and 
black and white or colour television; everything! 

And yet the 2X80 really is a complete, 
powerful, full-facility computer, matching or 
surpassing other personal computers on the 
market at several times the price. The 2X80 is 
programmed in BASIC, and you could use it to 
do quite literally anything from playing chess 
to running a power station. 

The ZX80 is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron. 
Once assembled, it immediately proves what 
a good job you've done. Connect it to your TV 
set...link it to an appropriate power source” 
and you're ready to go. 





Your ZX80 kit contains... 

@ Printed circuit board, with IC sockets for 
all ICs. 

@ Complete components set, including all 
[Cs -all manufactured by selected world- 
leading suppliers. 

® New rugged Sinclair keyboard, touch- 
sensitive, Wipe-clean. 

@ Ready-moulded case. 

@ Leads and plugs for connection to domestic 
TV and cassette recorder. (Programs can be 
SAVEd and LOADed onto any portable 
cassette recorder, 

@ FREE course in BASIC programming and 
user manual. 

Optional extras 

@ Mains adaptor of 600 mA at9V DC 
nominal unregulated (available 
separately — see coupon). 

@ Additional memory expansion boards 

allowing up to 16K bytes RAM. (Extra RAM 
chips also available-see coupon. 






















*Use a 600 mA at 9 V DC nominal unregulated mains 


adaptor, Available from Sinclair if desired (see coupon). 
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A complete personal computer 
for a third of the price ofa 
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Two uniqueand 
valuable components of the 
Sinclair ZX80. 


The Sinclair 7X80 is not just another personal 
computer. Quite apart from its exceptionally 
low price, the ZX80 has two uniquely advanced 
components: the Sinclair BASIC interpreter, 
and the Sinclair teach-yourself BASIC manual. 


The unique Sinclair BASIC interpreter... 

offers remarkable programming advantages: 

@ Unique ‘one-touch’ key word entry: the ZX80 
eliminates a great deal of tiresome typing. Key 
words (RUN, PRINT, LIST, etc.) have their own 
single-key entry. 

@® Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately. [his prevents 
entry of long and complicated programs with 
faults only discovered when you try to run them 

@® Excellent string-handling capability - takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e.g. 
comparison). The 7X80 also has string input- 
to request a line of text when necessary. 
Strings do mor need to be dimensioned. 

@ Up to 26 single dimension arrays. 

@® FOR/NEXT loops nested up 26. 

@ Variable names of any length. 

® BASIC language also handles full Boolean 
arithmetic, conditional expressions, etc 

@ Exceptionally powerful edit facilities, allows 
modification of existing program lines. 

® Randomise function, useful for games and 
secret codes, as well as more serious 
applications. 

@ Timer under program control 

@® PEEK and POKE enable entry of machine 
code instructions, USR causes jump toa 
user's machine language sub-routine. 
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2 High- resoluti 
2? standard graphic svmpols 

@ All characters printable in reverse under 
program contro 

@ Lines of unl nited Jeneth 


...and the Sinclair teach-yourself 
BASIC manual. 

If the features of the Sinclair interpreter 
listed alongside mean little to you- don't worry 
They're all explained in the specially-written 
128-page book free with every kit! The book 
makes learning easy, exciting and enjoyable, and 
represents a complete course in BASIC pro- 
gramming - from first principles to complex 
programs. Available separately-purchase 
price refunded if vou buy a 2X80 later. 

A hardware manual is also included with every kit or 


built machine 
UHF TY modulator. 
780A microprocessor -new, / 


faster version of the famous Sockets for TV, 


#-80 microprocessor chip, /  eassette recorder 
widely recognised as the best power supply. 
evermade. / rs 
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RAM chips. / / ROM 
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including “— 

Including post and 
packing. 

Including all leads 
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HH Hi Hl ics 
) i] HH ii i HHH HH, 
Lin, 

Hit HAH i) 

: 4 ann Hi i HH Hy | TTF 
Fewer chips, isi: tb, iON Sa li HH Hii 
compact design, Vy, Wax Y | 
volume production — 
more power per pound! 
The 4X80 owes its remarkable . 
low price toits remarkable i e, . . HH 
design: the whole system is packed on to : . HA 
fewer, newer, more powerful and advanced LSI 
chips. A single SUPER ROM, for instance, contains 
the BASIC interpreter, the character set, operating 



















system, and monitor, And the ZX80's IK byte RAM i: AN \ 7 ig a — ——/ HH Hi i 
1s roughly equivalent to 4K bytes in a conventional * i208 : ao Wi i) HI 
computer-typically storing 100 lines of BASIC. (Key ‘A uta Hide hil, Hi HH 


words occupy only a single byte. 
The displav shows 32 characters by 24 lines. 
And Benchmark tests show thatthe ZX80 is faster freon 


than all other personal computers. 
ides Fe orm 


No other personal computer offers this unique 
combination of high capability and low price. To: Science of Cambridge Ltd, 6 Kings Parade, Cambridge, Cambs., CB2 1SN. 
Remember: all prices shown include VAT, postage and packing. No hidden extras. 
The Sinclair ZX80. Kit: £79.95. aa ai ak ee aia 
Assembled: £99:95. Complete!, 
The £X80 kit costs a mere £79.95. Can't 
wait to have a “X80 up and running? No 
problem! It’s also available, ready assembled, 
for only £99.95, 
Whether you choose the kit or the ready- 
made, you can be sure of world-famous 
sinclair technology-and years of satisfying use. 


Please send me: 


Quantity Item Item price Total 
Sinclair 7A\80 Personal Computer kit(s). Price 
includes “480 BASIC manual, excludes mains 
adaptor. oe he i 79.95, 
Ready-assembled Sinclair 7X80 Personal 
Computer(s). Price includes 2X80 BASIC manual, 


(Science of Cambridge Ltd is one of the Sinclair excludes mains adaptor. | 99,95 ee 
companies owned and run by Clive Sinclair.) Mains Adaptor(s) (600 mA at 9 V DC nominal 
To order, complete the coupon, and post to unregulated), 8.95 
Science of Cambridge for delivery within 28 Memorv Expansion Boards (each one takes up io Ot” 
days. Return as received within 14 days for full 3K bytes). 12.00 


money refund if not completely satisfied. RAM Me mory chips ~ standard 1K bytes capacity. | 16.00. 


Sinclair 7X80 Manual 5) (manual free. with ev ery 






= = a 7X80 kitorready-made computer), = | ~—_—5..00 | er 
Sriocior NE. Your ine lair 7X80 may qualify as a business expense. TOT. AL i 
l enclose a cheque/ postal order pavable to Science of Cambridge Ltd for / 
Please print 
| Name: Mr/Mrs/Miss 
Science of Cambridge Ltd =| acaress : 
6 Kings Parade, Cambridge, Cambs., CB2 ISN. CT/5/80 
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After light comes sound. Put 
ears On your micro with our 
| Simple sound interface. 


his highly sensitive sound-operated interface plugs into 

the system in the same way as the LED interface des- 

cribed in Part 1. If you are using the Acorn, you can use 
the same connecting wire and socket. If you are using the 
Mk-14, you will need to remove the connection to Flag 2 
output, and take it to SENSE A input, as explained later, 


Circuit Description 

The circuit is probably the most elaborate one that we shall 
be describing in this series, though it is by no means expen- 
sive or difficult to build. The main reason for its complexity 
is the need to amplify the minute currents produced by the 
microphone. The amplifying circuit consists of Q1, Q2 and 
Q3 and their associated components. When sound Is received, 
a fluctuating voltage appears at the base of Q3. This is 
tapped at a suitable level by the wiper of RV1 and fed to Q5. 
This is the heart of the circuit and is a relatively unusual 
device called a silicon controlled switch. The main current 
flows from a to k but only after a high pulse has been re- 
ceived at the cathode gate (gk). So when a sound is received, 
any slight increase in voltage at gk makes Q5 begin to con- 
duct. This turns D1 on, as an indication that the circuit has 
been triggered, and also turns Q6 on, causing the output to 
fall from high (+5 V) to low (0 V). This output is fed directly 
to the microprocessor system. Once the circuit has been 
triggered, it remains in this state. To reset it, the current to 
Q5 must be momentarily interrupted. This is done by turning 
off Q4. The ‘reset’ input should normally be high (+5 V), but 
if it is brought low for an instant, Q4 is turned off. The 
current through Q5 is reduced below its holding value and, 
when Q4 is turned on again, no current flows through Q5. 


PARTS LIST 


Resistors All 4W, 5% 





° eee Weert neers oe ae ere aes ere .. 3M3 
1 Se Oe SORA MOE re oe ene eee ee 820k 
1 ROO I pea UE res Ped he arn eee ar ary ae 39k 
Bee ae eet a Ree ae Rn ak or Goa ee ges Pati 10k 
cesyes 24 i PL De NI ole wce tang Lah arian ea erm ane fe 1kO 
PRER eee eS aasete: heehee eam that tee ge care se tees 2k/ 
BAT aap agente he He Wench ration oe ieee eto en ee a 1k8 
Sn ee aap See ee eee eer eae arya ee 100k 
eT ose cee ter cee nok Se Peed hg ee ee 180R 
Fe le es penta eer eirereeent se ee ae ee 1kO preset 
Capacitors 

Cite Ache oe ene are eens he A47u electrolytic 
Semiconductors 

Sy Bis eh a as Sans ae Sock See ee ZTX300 
DS a aaa Se alk eer ot yo ere wuahe tens BRY39 
LETTER Bsc ey oe ako See aa ew mee ol de ew TIL209 


Miscellaneous 
Veroboard, crystal microphone insert, Sway PCB plug. 
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Veroboard layout, compare with Figure 2. 


Construction 

The circuit board layout is shown in Fig.2, the microphone 
is a cheap version, sold as a ‘microphone insert’. It is suppor- 
ted on two stout connecting wires. If you have a microphone 
of better quality and can spare it for this task, there is no 
reason why it should not be used. The microphone can also 
be mounted and used remotely, if desired. It is best to begin 
by wiring up the amplifier section, including R6, RV1 and 
R7. If you then connect a crystal earpiece or headphone 
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Fig.2. Veroboard layout for the circuit, 
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ACORN AIOM 





The elegant injection moulded plastic case houses a full size 
e}ceyi-tsd[e]ar-1 Mm <a d eley- lee M-lale Me Mallee ii7-le-tacehan’'t-lg-Merelaal eliatiitela ite) i 
extraordinary power and versatility; in the minimum price configu- 
ration the kit of parts provided allows BASIC and ASSEMBLER, 
graphics and sound output, direct cassette and T.V. interface and 
much more. Sockets and connectors allow for expansion within the 
case to allow features normally associated with computers costing 
ten times as much. 


Every kit is sent with assembly instructions and a beginners guide to 
Atom BASIC, ASSEMBLER and operating system. 


The basic unit in kit form costs £120 plus VAT and postage, total 
£143.00. Prices and details of ready built units and accessories on 
request. Delivery in beginning of May. 





ACORN Acorn Computer Ltd., 
4a Market Hill, 
COM PUTE Cambridge, CB2 3NJ 


Tel. (0223) 312772 





Fast 32-bit Integer BASIC 

Floating point math routines (10 digit) 
TatctaalolaliemaCcciuslelicis 

Cassette load and save 

16 letter file names 

Graphics Plot, Draw and Move 

Screen editor 

Mlisciamitieladieys 

Many extended BASIC features 


192 Graphics characters 

5 Graphics modes 

High resolution (256 x 192) 
Internal speaker 
dglatccimelthaelehe 

UHF output 

WV Telathcolmoltnaeltt 

Xe) (ollimeltiaelths 

Oelaslarl lalio-aielam tele) e) 
Cassette I/O 

24 User 1/O lines 

Internal socket for any Acorn card 
PNeoldamolermelthaslths 
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@ A 6502 based microcomputer 


Expansion boards to make a full system 


@ VDU alphanumeric display on an 
un-modified domestic TV 


@ 1K RAM for user programme, stack and 
display memory 


@ Superb 1K monitor TANBUG 





@ Fully socketed 
@ 136 page software/hardware users manual 
with example programmes and A4 size! 
@ Intelligent keyboard socket accepts 20 key 
keypad or full ASCII board 
@ Optional lower case pack 
@ Optional chunky graphics pack 


TANEX 


7K RAM, 6K ROM 

8K Microsoft basic in ROM 
32 Parallel /O lines ae 
2 TTL serial 1/0 ports = a 


RS 232C 20mA loop with programmable 
| baud rates 


Four 16 bit counter timers @ TANGERINE @ 
Cassette Recorder Interface “VDE , 
Memory Mapping Control 

Full complement of IC sockets 
‘Data Bus Buffering 





et tei ee 


7K Static RAM 


32K Dynamic RAM 
Onboard refresh totally transparent to cpu operation 


heath pare Dhan men HahpRe re” 







Fully expands available address space of the 6502 microprocessor 


R Y 


Tel: (0353) 3633 





STEMS 


‘PEMIT| EIY CAMBS. 


between the ground line and the emitter of Q4, you should 
hear a loud sound when the microphone is tapped or blown 
against. The remainder of the circuit may then be con- 
structed. 

For final testing and setting of the circuit, connect 
the reset pin to the 5 V supply and use a screwdriver for 
adjusting the setting of RV1. If RV1 is turned fully anti- 
clockwise, D1 should come on, and stay on, even when 
an attempt is made to reset the circuit by momentarily 
disconnecting the reset pin from +5 V. When RV1 is turned 
fully clockwise, D1 remains permanently off. If either of 
these conditions is not met, the wiper of RV1 is obviously 
not able to tap at the correct voltage and the values of R6 
and R7 should be altered accordingly. It is allowable to 
replace R6, RV1 and R7 with a single variable resistor, 
value 4k7, and one is then certain to find the trigger-point 
somewhere along its length, but to use a single variable 
resistor makes the precise setting of the circuit rather more 
difficult. Assuming that the circuit behaves as described, the 
next step is to find the setting at which it is just not trig- 
gered. Turn RV1 fully clockwise and reset if necessary. 
Then slowly turn it anticlockwise, whistling or snapping your 
fingers as you do so. When D1 comes on, try resetting. If the 
circuit can be reset, the correct position has been found. If 
not, turn RV1 back a few degrees and try again, turning it 
only a degree or so at each step. Finding the right position 
means getting to within a degree of the correct position but, 
once there, the job is done for good. The circuit should 
respond instantly to a wide variety of noises at distances up 
to several metres. It is particularly sensitive to noises with a 
high-frequency component, such as whistles, squeaks and 
claps. 


Connections To The Microprocessor System 
If you use the same socket as was used for joining the LED 
interface to Acorn, there is no need for modification. Plug it 


eX. TO 
| INTERFACE 


TO OV PINS 
(FIRST 3 PADS 
ON EDGE CONNECTOR! 






TO PIN ON 
+5V REGULATED 
SUPPLY 


J TOP EDGE OF 
Mk-14 BOARD 


FLAGO 


< 
wi 
” 
2 
wi 
" 


Fig.3. Connections to the Mk-14 main board. 





in the correct way round so that the +5 V terminal goes to 
the top pin and ground to the bottom pin. With this arrange- 
ment, the output from the interface goes to Port BO, and the 
reset function is under the control of Port B2. With Mk-14, 
you will need to make a new connecting link, or modify the 
one used for the LED interface. The connections required are 
Flag O to Reset, and SENSE A to Output (Fig.3). It is also 
possible to operate the device through the 1/O device of 
Mk-14, using a different program. 


Operation 

The flowchart for the simplest possible program is shown in 
Fig.4. As a practical example, Program A shows how the 
‘appropriate action’ can be the display of a message when a 
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sound has been detected. Program B carries things still fur- 
ther and allows a sequence of messages to be displayed, —a 
new message each time a sound is detected. With this pro- 
gram you will find the Mk-14 to be friendly at first, but to 


START 





TAKE 
APPROPRIATE 
ACTION 


RESET=90 


Fig.4. Simple flowchart for the interface. 








rapidly tire of your attention. If you persist in making 
noises at it, it will reply with a continuous sequence of 
hieroglyphics as it works through the unprogrammed sections 
of its memory, 8 bytes at a time. 

Program C allows you to control a model train by 
blowing a whistle. By connecting relays to outputs B1, B3 
and B4, as described in Part 1 of this series, you can arrange 
for the train to start, stop or change direction when the 
whistle is blown once, twice or three times. This and count- 
less other remote-control applications can easily be arranged 
by various modifications of this program. 

After detecting the first sound the input port is 
scanned a fixed number of times, the number of times being 
determined by the value assigned in the program to ‘k’. If 
no further sound is detected by the time counter ‘k’ has 
been decremented to zero, the program goes on to activate 
the output port B1. If, during the scanning process, further 
sounds are detected, a second counter, ‘c’, is incremented. 
When ‘k’ scans are completed, the value of ‘c’ is used to 
determine the action to be taken. Note that the values of 
‘c’ corresponding to 1, 2 and 3 (or more) sounds are O, 1 
and 2 respectively. 

Those new to programming may find the subroutines 
of general application in other programs. The delay program 
sends the MPU to the WAIT routine in monitor several 
times, depending on the value loaded into Register Y. The 
whole process is then repeated the number of times set by 
the value loaded into Register X. With the values given, the 
program takes action about 5 seconds after the first sound 
has been detected. In other words, the scanning time is 5 
seconds, This can be extended considerably by increasing 
the value loaded into Register X (and also Y). A longer delay 
time would allow you to program for an alarm to sound if 
baby cries more than twice in, say, 5 minutes. Thus the 
occasional cry would be ignored, but any serious trouble 
would activate the alarm. The interface has also several 
applications in intruder-detecting systems. On detecting a 
sound (or perhaps the second sound in a period of a few 
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minutes, to obviate spurious triggering) the system could 
turn on the radio for a while, or take some other action 
to suggest that someone is at home. If you have neither 
space nor the cash to keep a hungry Alsation watchdog, 
program the system to switch on a tape-loop of the sound 
of a fiercely barking dog whenever a noise is detected. 


More Light Sensor Programs 

Program D registers and displays how many high inputs are 
received from the sensor during the period for which the 
program is run. Use it to count the number of persons 
entering a room, or the number of objects passing along a 
conveyor-belt. Program E is the sort of program that can 
tell when a car-park is full. It displays the total when this 
reaches a pre-set value. It could, of course, be easily modified 
to take other action at this stage. Programs F and G are lap- 
timers, based on the flow-chart of Fig.5. It responds to a low 
pulse from the sensor which occurs just as the model car (or 
full-size person) crosses the starting line. It then begins 
counting hundredths of a second. Counting begins at the 
instant the light beam is broken and, even if the car is not 
clear of the beam during the first few hundredths of a 
second, counting is not interrupted. 






START 
CLEAR 
COUNTER 


READ 


— 


INCREMENT 
t 


READ INPUT 


cm 


NO 


INCREMENT 
t 
READ INPUT 


LAP NOT 
YET 
BEGUN 







HAS REACHED 
BUT NOT YET 
PASSED START 










HAS NOT YET 
REACHED 
FINISH 


YES 
HAS REACHED FINISH 


DISPLAY 
t 


Fig.5. Flowchart for program F. 


Counting continues until the instant that the light- 
beam Is broken at the completion of the lap. Both programs 
are adaptable to allow the start and finish to be monitored 
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by separate sensors, so allowing you to time distances other 
than a complete lap. The rate of operation may need adjus- 
ting if crystals operating at other frequencies are used. Pro- 
gram F contains values suited to a 4.433 MHz crystal. It is 
a simple matter to run the program for a known period of, 
say, 30 seconds as measured by an accurate watch and 
adjust the timing values accordingly. In Program F, these are 
in OF32 and OF48 (and must both be equal); in Program G 
these are in 0044 and 0054. 


Program A: Displays a message when a sound is detected. For 
6502 in Acorn (relocatable if message address in program is 
altered). 


0030 AQ FE LDA#FE (1111 1110) 
0032 8D 23 09 STA at ODB, BO as input, B2 as 
output. 
0035 8D OA 09 STA clear B2, to reset interface 
0038 AO 10 LDY#10 
003A 20 CD FE A: JSRWAIT delay to 
003D 88 DEY counting allow reset 
down. to take 
OO3E 10 FA BPL to A if Y effect. 
not zero. 


0040 8D 1A 09 STA set B2, reset high to let 
interface run 


0043 2C 08 09 B: BIT read input 


0046 30 FB BMI to B if input high (no 
sound) 

0048 A2 07 LDX#07 

004A BS 54 C : LDAZ X54 display 

004C 95 10 STA Z10 message 

OO4E CA DEX 

004F 10 F9 BPL toC 

0051 4C 04 FF JMP to RESTART in monitor 

0054 7C 79 OO 67 message 

0058 1C 05 79 78 





Program B: Displays a new message, in sequence, each time a 
sound is detected. For SC/MP in Mk-14 (relocatable, if 
message address in program is altered). 


OFIE = counter, C 

OFIF = counter, k 

OF20 C4 60 A= LDI al message address (low 
byte). 

OF22 32 XPAL P2 point P2 to message 
(low byte). 

OF23 C4 DO BLE oy 

OF25 C8& F8 ST at c, set counter to X’DO 

OF27 C4 OD GC. EB Ob 

OF29 35 XPAH P1 point P1 to 

OF2A C4 00 LDI ‘00’ display 

OF2C 31 XPAL P1 

OF2D 07 CAS clear Flag 0, to reset 
interface (00 in AC) 

OF2E C4 OF LDI ‘OF’ point P2 to 

OF30 36 XPAH P2 message 

(high byte) 

OF31 C4 O01 LDI ‘O1’ 

OF33 O7 CAS set flag 0, to let interface 
run. 

OF34 06 D : CSA read input 

OF35 D4 10 ANI ‘10’ to zero all except 
SENSE A digit. 

OF37 9C FB JNZ to D, in input high (no 
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OF39 
OF3B 
OF3D 


OF3F 


OF 41 
OF 43 
OF 45 


OF 47 
OF49 
OF4B 
OF4D 


OF4F 
OF60 


OF68 
OF 70 


00 3F 38 38 79 76 OO 


sound). 
LDI ‘08’ set counter 
Si atk to X’08 


LD @ P2 + 1 load message 
character. 

ST @ Pl + 1 store in display 
register. 

DLY 

DLD k, counting down 
JNZ, to F to fetch next 


character. 
LD @ P2 —8 restore 
LD @ Pl —8 pointers 


DLD c, counting down 

JNZ to E to repeat display 
routine. 

JMP to B, to prepare for next 
sound. 

first 


a OS: 1G 67°00 79 JC 3 


06 00 73 3F 78 6D O00 


messages 


Program C: Sets any one of three output ports to energise a 
relay (etc) depending on whether a whistle (etc) is blown 1, 
2 or 3 times, For 6502, in Acorn (not relocatable). 


0030 
0032 


0035 
0037 
003A 
003C 


003E 
0041 
0044 


0046 


0049 
004B 
004D 
004F 
0051 


0053 
0056 


0058 
005B 
005D 
0060 
0063 
0065 
0067 
0069 
006B 


006D 
0070 


09 


09 


00 
09 


09 


00 


00 
00 


00 


LDA# FE (1111 1110) 

STA at ODB, BO as input, B1, 
B2, B3, B4 as output 

LDA#00 

STA at Port B; clear all outputs 


LDA# 80 store number 
STA Z 20 of scans at 
0020 (=k) 


JSR to RESET 

BIT read input 

BMI to B, if input high (no 
sound). 

JSR sound detected, so go to 
RESET. 


LDA#+00 clear counter 
STA Z 21 at 0021 (=c) 
DEC Z 20 decrement k 

LDA Z 20 

BEQ to E, if k = 0 (scanning 
complete). 


BIT read input 

BMI to D, if input high (no 
further sound). 

JSR to RESET, because further 
sound detected. 

INC Z 21 increment c, counting 
sounds. 

JSR to DELAY before scanning 
again. 

JMP to C, to sample again 

LDA Z 21 (c, final value) 

BEQ to F if c=0 (one sound 
only). 

EOR#01 to test for c= 1 

BEQ to G, if ¢ = 1 (two sounds) 
LDA# 14 (0001 0100) ports B2 
and B4 (3 or more sounds). 
JMP to H, to activate outputs 
LDA# 06 (0000 0110) ports B1 
and B2. 
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0072 
0075 


0077 
007A 
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4C 77 00 
AY OC 


8D 21 09 
4C 3A 00 


Subroutine DELAY 


0080 
0082 
0084 
0087 
0088 
008A 
008B 
008D 


Subrouting RESET 


0090 
0093 


0096 
0099 


O09C 


8D OA 09 
20 80 00 


8D 1A 09 
20 80 00 


60 


N< xX 


JMP to H, to activate outputs 
LDA#0C (0000 1100) ports B2 
and B3. 

STA at Port B, activate outputs 
JMP to A to await next 
command. 


LDX#01 

LDY#05 

JSR to WAIT (in monitor) 
blag 

BPL to Z 

DEX 

BPL to Y 

RTS 


STA clear B2 to reset interface 


JSR to DELAY, allowing reset 


to take effect 

STA set B2, to let interface run 
JSR to DELAY, to allow 
activation of interface 


RTS 


Program D: Counts high pulses from light sensor. For SC/MP 
(relocatable) Press and hold Key 0 to read count; release key 


to begin next count. 


OF 20 
OF 22 
OF23 
OF25 
OF 26 


OF28 
OF2A 


OF2C 


OF2E 
OF30 
OF32 


OF33 
OF35 


OF37 
OF38 


OF3A 
OF3C 
OF3D 
OF3F 
OF41 


OF 43 
OF45 
OF47 


C4 Ol 
37 
C4 59 
33 
C4 00 


CA OE 
CA OC 
AY 00 
oC OZ 
90 05 
90 FD 
50. -E9 


A: 


LDI ‘OI’ P3 pointed 
XPAH P3 to ‘Address 
LDI ‘59’ to segments’ 
APAL. P3 subroutine, 
LDI ‘QQ’ in monitor 
(015A — 1) 


ST P2+0E (ADH) Clears address 

ST P2+0C (ADL) stores, which 
are also acting 
as counters. 

ILD P1 + 00 To detect if Key 0 

pressed. 

JNZ to C, if key pressed 

JMP to D, if key not pressed 

XPPC P3 go to display total 

count. 

JMP to C, illegal return from 

display routine. 

JMP to A, returning from 

display, start again. 

CSA to detect high input 

ANI ‘10’ all digits except SENSE 

A become zero. 

JZ to B if input is low 


CGL 

LDI ‘01’ 

DAD P2+0C incrementing 

St F2t0c counter, low 
byte. 

LDI ‘00’ 

DAD P2+0E adding carry, 

ST P2+0E if any, to 
high byte 


41 


OF49 
OF4A 


| OF 4C 
OF4E 
OF50 
OFF9 
OFFB 


06 
D4 


9C 
90 


OD 
OF 


10 


FB 
DC 


OO 
00 


CSA 

ANI ‘10’ all digits except SENSE 
A become zero. 

JNZ to E if input still high 

JMP to B, pulse is finished 

= OFF9 

P1 points to keyboard/display 
P2 points to RAM 





| Program E: Counts high pulses from light sensor and displays 
total when it reaches a pre-set value. Enter preset value in 
0022 (thousands and hundreds) and 0023 (tens and units). 
For 6502, in Acorn (relocatable). 


| 0030 
0032 


| 0035 
| 0037 
| 0039 
003B 


003D 
O003E 
0041 
0043 
0044 
0046 
0048 
004A 
O04C 


OO4E 
| 0050 
| 0053 
| 0055 
0057 


| 0059 
OOSB 
005D 
005 F 
0061 
| 0064 


AQ 
8D 


AQ 
85 


20 
AC 


FE 
23 09 


00 
20 
21 
20 


08 09 
FB 


00 
20 
20 
00 
21 


a 
08 O09 
FB 
20 
23 


E3 
21 
22 
DD 
64 FF 


04 FF 


LDA# FE (1111 1110) 
STA at ODB making port BO an 


input. 

LDA# 00 

Sl 4.70 clear registers 
ST 2.20 for count 


LDX# 20, to provide for display 

of 0020 and 0021. 

SED 

BIT read input 

BPL to A, if input low 

SEC 

LDA# 00 

ADC Z 20, adds 1 to 0020 

STA Z 20, store new 0020 

LDA# 00 

ADC Z 21, adds carry, if any, to 

0021. 

STA Z 21, store new 0021 

BIT read input 

BMI to B, if input still high 

LDA #420 compare tens and 

EOR 220 units of count with 
tens and units of 
preset value. 

BNE to A if unequal, to await 

next pulse, 

LDA £21 compare hundreds 

EOR Z22 and thousands 

BNE to A if unequal, to await 

next pulse. 

JSR to QHEXT 1 to display 

0020 and 0021. 

JMP to RESTART tn monitor 





Program F: Lap timer. Controlled by light sensor. Gives time 
in hundredths of a second, Press ABORT, GO, OF 20 to begin 
again. For SC/MP (relocatable). 


| OF20 — OF2B 


| OF2€ 
OF2D 


OF2QF 


OF31 
| OF 33 
| OF35 
| OF 36 
| OF 38 
OF3A 


42 


06 
D4 


20 


C4 
8F 
02 

C4 
EA 


CA 


10 
FB 


70 
15 


01 
OC 
OC 


as in Program D, above 

CSA 

ANI ‘10’ all digits except SENSE 
A becomes zero, 

JNZ to B, if input not low (not 
yet started lap). 


LDI ‘70° delay 0.01 s 
DLY 

CCL 

al 5 eh 

DAD P2+0C Increment 
ST P2e0C counter at 


gle 
OF3E 
OF40 
OF42 
OF 43 
OF45 


OF47 
OF 49 
OF4B 
OF4C 
OF4E 
OFSO 
OF54 
OFS56 
OF58 
OFS9 
OFSB 


OFSD 


OFSE 
OFFB 


3F 


OF 


00 





MICROLINK 


LDI ‘00’ ADL and 
DAD P2+0E ADH 

ST P2+0E 

CSA 

ANI ‘10’ 


JZ to C, if input still low 
(passing starting post). 


Bel Mri delay 0.01 5 
0) af 

8 .6(B 

LDI ‘O01’ Increment 
DAD P2+0C counter at 
ST P2+0C ADL and 
DAD P2+0E ADH 

ST P2+0E 

CSA 

ANI ‘10’ 


JNZ to D, if input still high 
(finishing post not reached yet). 
XPPC P3 go to display routine 
to show total time. 

=OFFB 


For measured distance timing, use second sensor at finish, 
input to SENSE B, and alter OF 59 to D4 20. 





Program G: Lap timer. Controlled by light sensor. Gives time 
in hundredths of a second. Press G, to begin again. For 6502 
in Acorn (relocatable, if subroutine address at OO4B and’‘| 
O05B altered). 


0030 
0041 


0043 
0045 
0048 
0049 
004B 
OO4E 
0051 


0053 
0055 
0058 
0059 
OOSB 
OOSE 
0061 


0063 


0066 
0069 
006A 
O006C 
OO6E 
0070 
0072 
0074 
0076 


FE 


00 
09 


FE 


QO 
09 


BE 


FF 


as in Program E 

BMI to A, if input high (not 
started yet). 
LDY#02 
JSR WAIT 
DEY 

BPL to C 
JSR to F to register a count 
BIT read input 

BPL to B, if input low (still 
passing start). 
LDY#02 
JSR WAIT 
DEY 
BPLtoE 
JSR to F to register a count 
BIT read input 

83MI to D if input high (not yet 
finishing). 

JSR QHEXT D1 display total 
count (= time). 

JSR RESTART 


delay 0.01 s 


delay 0.01 5 


SEC 

LDA# 00 subroutine 
ADE. 2 20 for 

STA Z 20 incrementing 
LDA# 00 counter in 
ADGZ 21 0020 and 
STA Z 21 0021. 

RIS 


For measured distance timing, use second sensor at finish, | 
input to B1, and alter OOSF to O9. | 
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TELETEXT 
COLOUR 


VDU BOARD FOR 


NASCOM 1 & 2 


At last you can develop exciting colourful applications 
on your NASCOM 


®Bring Computer Games to life. 
@Display your Data in Colour Graphics form. 
®Take your first step to a colour Viewdata Terminal 


JUST SOME OF ITS FEATURES INCLUDE 
@13 Colours 


@Full Viewdata/Teletext Character Set 
eAlphanumerics and Graphics (5760 PELs) 
e@Flashing Characters 
@Single or double height characters 
Plugs directly into NASBUS 

(No need to butcher your NASCOM!) 
@On board PAL Modulator for direct connection to 

Colour TV aerial socket 

Fully ASSEMBLED AND TESTED 


£136 pus vat 


Money back Guarantee 
f ORDERS OR FULL DETAILS:-FROM 
Winchester Technology Ltd. 


PO Box 26. Eastleigh, Hants. SO5 5YY 
Tel: 04215 66916 








a digitizer adds 
another dimension 


The Bit Pad computer digitizer converts graphic information 

into digital form for direct entry into a computer. By touching a 
pen like stylus or a cursor, to any position on a drawing, diagram, 
photograph, or other graphic presentation, the position 
co-ordinates are converted to digital equivalents. 

@ Bit Pad intertaces with almost any micro computer. 

@ Bit Pad consists of a 15” sq. digitizer tablet (11” sq. active 
area), a stylus, and a controller cabinet. 

@ Bit Pad costs only £532 (inc RS232) excluding VAT 


Radiology Microscopy Artwork 


Structural Civil Mechanr 
Process Control Graphic 
Teaching Games Operat " oe 


Measuring Biology Mgt... 
Menus Market rese,, * : 





Fill in the Coupon and we will 
send you full information and 
details. 








Terminal Display Systems Ltd., 
Hillside. Whitebirk Industrial Estate. 
Blackburn BBi 5SM. Lancs, England. 


| Industrial Estate, Blackburn BB! 5SM. Lancs. England. 
| NAME ccncecececececcacccccccceccsccccsnannerecsessnanscnnnacnnnesne seseeeteneeneneeees | 
| ABS Soo ccce ckanenaksonnevs oecacamansnwiewenanereeot-osaHScckae Ruane annirereennse 
| | 










Your 
To MICROCOMPUTER 


. This coupon will bring you VF 
details of our new complete \ 
home computer course. 

You will learn all the basic ' 
principles of computer 
technology and receive full I 
instruction on computer I 
functions and programming. | 
Tuition is carried out at your | 
own pace on your own home 
computer and is supervised by 
our qualified computer staff. 


Pieee 


BROCHURES 


ed 
‘TUTORCOUR 
' HOME COMPUTER 


' Please rush me details of your 
: HOME COMPUTER COURSE 





Send today for a brochure 
on this exciting new course. 


| Name 
l 


LJ 5 7 - 
afd CTS/5 
Block Caps. Please 


Post now, without obliqatior to: 


ee Oe eee se ee | 
— x 1 Bniish National Radio 
a ' & Electronics School. 
— ' P.O.Box 156, Jers 


ey, Channel! Isles 


E PROMS 
Surplus to requirements, 


2708 
4716 


Parts sent by return 
Programming Service if required 
Please add V.A.T. (15%) and 30p P & P 


BARINGLOCK LTD 


31 ASHDOWN AVENUE, 
SALTDEAN, 
BRIGHTON. BN2 8AH. 
Tel. 01 686 1922 


£6.00 
£25.00 each 








FREE — ADVICE/DEMO/COFFEE > 
















PET NEW KEYBOARD from £550 
COMPUKIT UK101 KIT £228.85 
UK101 BUILT £286.35 
SUPERBOARD II £172.45 
STYLISH CASE —UK101/S. BOARD £33.80 
TRS 80 16K LEVEL Il £440.00 
5} DISC DRIVE for TRS80 ALL OUR PRICES £287.50 
H 14 LINE PRINTER KIT INC. £410.00 
BUILT £586.50 
NASCOM 2 KIT £339.25 
BUILT £420.00 
EXIDY SORCERER 16/32/48K from £860 


COMPUTER BOOKS — SOFTWARE 


N.1.C. 


61 Broad Lane, London. N154DJ 
Day 01-808 0377 Ev. 01-889 9736 






SAE Enquiries 
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REVOLUTIONARY TOUCH 








nascom-t 


12° x8" PCBcarrying 5LSIMOS 
packages, 16 1K MOS memory 
packages and 33 TTL packages. There 
is on-board interface for UHF or 
unmodulated video and cassette or 
teletype. The 4K memory block is 
assig ned to the operating system, 


MEMORY \@ 8K Microsoft BASIC @2K NAS-SYS 1 monitor @ 1K Video RAM 
@ 71K Workspace/User RAM. @ On-board 8 sockets provided for memory 
expansion using standard 24-pin devices:2708,2716,2732 EPROMS and 
MK4118 static RAM. MICROPROCESSOR @ Z80A which will run at MHz 
butis selectable between 2/4 MHz. 
HARDWARE @ Industrial standard 12" x 8" PCB. through hole plated, 
masked and screen printed. All bus lines are fully buffered on-board. 
INTERFACES @ Licon 57 key solid state keyboard 
® Monitor/domestic TV interface @ Kansas City cassette interface 
(300/1200 baud) or RS232/20mA<A teletype interface 
The Nascom 2 kit is supplied complete with construction article and 
extensive software manual for the monitor and BASIC. 


THE MOST FLEXIBLE SYSTEM EVER! 


KG 


video display and EPROM option 
socket. leaving a 1K user RAM. 

The MPU is the standard 280 which 
is capable of wench 158 

















instructions 
including all 
8080 code. 
Built price 
£140 - VAT. 





























ACTIVATED KEYBOARD | saa hh eon Deuba eied dots dengty 5 jon ee 
Total Spon Concept 280% ses coed la ce 

boards Rous. ng and nieroonnee ts 45 at 

TASA MODEL J) ne in a font Labeta boar gfe? 30 « Secon etic e240 





oS 





Designed and manufactured by TASA Inc of ee SE Tibaiiyie eaten nod 
California,the TASA keyboard is a truly solid state Lane eae ae ee 
system that has no moving parts and is virtually Haka ei Deters ala 
indestructible. Totally flat and measuring just Expansion boards" 

0.325" thick,6.25° deep,15.05 wide,the TASA BK RAMETIO CO @ 32K RAM E2000 


has full 128 position 8-bit ASCI! output plus 
continuous strobe, parity select. The touch : 
sensors are sealed in tough polycarbonate which Fat 
is washable and can withstand oeet treatment 

in harsh environments. 


Other features include: 

@ Built-in electronic shift lock. 

@ Two-key rollover to prevent accidental ’ 
two-key operation (excluding controland"shift'’). 

@ Electronic hysteresis for firm “feel”. 

@ Signal activation time of 1 millisecond. 

@ Output via 12-way edge connector, 

@® CMOS compatible with pull-up resistor. 

@ Parallel output:active pull-down,direct TTL 
compatible (one load) open collector type. 


NASCOM IMP PLAIN PAPER 
PRINTER 


Ful Des SUD NRGE io y 











The Nascom IMP (Impact Matrix Paik features: 

@60 lines per minute @ 80 characters per line @ Bi-directional 
printing @ 10 line print buffer @ Automatic CR/LF #96 
characters ASCII set (includes upper/lower cas#,$,74,¢) 

* Accepts 65" paper (pressure feed) @ Accepts 9" paper 
(tractor feed) @ Tractor/ pressure feed @ Baud rate from 110 to 
9600 @ External signal for optional synchronisation of baud rate 
® Serial RS232 interface. 
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AVAILABLE SOON 


NASCOM FIRMWARE N EPROM 
NASPEN:£25.00 + VAT + 30pP =P 
ZEAP 2:£50.00 » VAT + 30p P+ P 
NAS-SYS 1:£25.00 + VAT + 30pP.P 


NASCOM HARDWARE 


Motherboard:£5.50 + VAT + 50pP . P 
Mini Motherboard:£2.90 + VAT + 50pP.P 


ORDER FORM 


oy 
ra 


MICRO MART 
IC SOREN 
8 ov 10p each 
14 pir l2p each 
16 oun idp each 
0 pn 25D each 
24 pir SOG Gack 
elias ni Sp 6a 
20oea 
ics 
EP ROM TOR £9 0Oeach 
EPROM 57 16 C76 OOeach 
MEMORIES 
ILO £0.60 each 
402 C2 Teac 
4116 Lt? SOeac 
3414 £4 O00e¢ea 
280 DEVICES 
KI86C 0 eact 
ME IBE TF [7 SO eacr 
MEK SBE2 f? 50eact 
VOLTAGE REGULATOR 
SPECIAL OFFER 
LAA BUD each 


Add VAT and 30oPaP toa 





VISIT OUR NEW SHOP 

We stock PET, TRS 80. Sharp 
MZ-80K, Atari TV games and 
extensive range of electronic 
components including ICs, 
discrete semiconductors, 
capacilors.resistors, VERO 
products, tools and accessories 
for both professional and 
amateur constructors 














alge la 





Microproce pach “eit bebe Z) 
4MAz 2e0C 1200 baud 
Kat sas City « Sar ia (AS 292 pr inher 

tHeelaces Mayboard 128 character ASC 
ae ue 1ZbG Graphics nia tk POM: free 
be ea 1h way parale! port, BK BASIC: NAS SYS 
operat ng monitor £280 bull and tested 
Firmware & MOS ICs 
er i4 iKs8 EPROMS) £50 
ePecitari2, 1K=z8 EPROMS) £30 

NAS DIS dis issembler (3 iKZBEPROMS! 

= f37.808 2T08tS e216 C36 
ME 47185 44012 75 « MK 41 16N4 055 fo 





NASCOM SOFTWARE ON TAPE 
8K BASIC:£15.00 + VAT 

ZEAP 1:£30.00 - VAT + 50pP - P 
ZEAP 2:£30,00 - VAT + 50pP - P 





Jamp PSU:£29.50 - VAT+-£1.50P+P 
VERO DIP board:£10.50 + VAT + 50pP+P 
FRAME:£32.50 + VAT+£2.00P.P 


Send your orders to: CT/5/80 
5 Interface Components Ltd, Oakfield Corner, 

Sycamore Road,Amersham, Bucks HP6 6SU. 
| Tel:02403 22307.Telex: 837788. 
BH Description Quantity Price 


. VAT at 15% 

/-P+P 

Total enclosed 
Nam alan 
Address 


Access’ 


| Barclaycard No: 


“Cheques & P/Os made payable to Interface Components Ltd. 
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Dear Sir, 
NASCOM 2 Review 


/ was interested to read your review of operating the 
NASCOM 2. | have just built one of the first ones to be sold 
and I thought you might be interested in my comments. | 
would like to say that overall, in spite of the problems | 
have had, | am glad | waited for and bought this machine, 
which is good value for money. 

| have found NASCOM willing to replace faulty parts 
free of charge, fairly rapidly (in one case in one week — not 
bad for 4,000 miles, there and back, Nairobi — Chesham). 

/ constructed the main board and the 16K memory 
with few problems -- A dead short on the 16K due to my 
poor soldering, difficulty in locating parts on the main 
board, as they were numbered, relative to function, rather 
than position on the board. 

When | inserted the 1Cs according to instructions | 
could not get the video to work at all, Detective work with 
an oscilloscope showed the video PROM u/s. NASCOM 
replaced this after a short wait, and again —- problems. This 
time the Memory Decode PROM was at fault. 

When this was replaced the Monitor worked, but no 
BASIC — the fault was eventually traced to a broken track 
on the Veroboard “mother board’’ — my fault, due to 
overtightening a mounting screw. The 16K board was OK. 

Correcting this, and my NASCOM worked! (almost) 
/! got only 36 characters across the screen instead of 48. 
Never mind - 1 could write BASIC programs that worked! 

A weer /ater | sit and look at a screen full of junk — 
the 1[0 PROM seems to have died, and today | sent it for 
replacement. In trying to trace this fault, | think | have 
found a cure for the 36 character VDU, which may affect 
other NASCOMs, A 100p capacitor, between 1C60/5 and 
earth, works. / guess it might be 1C60/1 on other machines. 
[t can be done neatly to the right of 1C4a where the track 
from IC60/5 goes to 1C55/8. | also had to put a 120p on 
1C65 as per your review, 

lam hoping that the DB PROM is not also about to 
die on me! Perhaps NASCOM have got a bad supply of 
PROMs, or maybe | was unlucky? 

/n spite of the above, | would wholeheartedly 
recommend construction to anyone with a small amount of 
experience in electronics, providing they can solder and have 
a Imm bit on their iron, and providing they can get hold of 
a ‘scope when things go wrong; and can use it to trace a 
digital signal. | would have been tempted to return the kit 
a couple of times when | despaired of getting it working had 
! lived a bit nearer Chesham. But I persevered and learnt a 
lot about using an oscilloscope, and about digital electronics 
and how the NASCOM works. 

In conclusion can | ask two questions : 

1. How do you CSAVE string arrays other than by using 
ASC to turn them into numeric arrays first. Maybe they 
can be POKED into DATA statements and become part 
of the Program? 

2. Are there any other NASCOM owners, or computer 
enthusiasts in Kenya? If so you could contact me at 
Box 50973 Nairobi; or phone 568431. 

Yours etc. 

David R. Green. 


P.O.Box 50973, 


Wood Avenue, 
Nairobi, Kenya. 
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Dear Sir, 
Some comments on the Birthday Competition 


For me, a life-long held ambition, 
To win some birthday competition, 
Could be very close today, 

If there be truth in what | say. 


! bought a copy of CT 

And thought this is the one for me, 
But however hard | fought with it 
! couldn't get the words to fit. 


/t seems your man’s been on the booze 
And cannot add up all the clues, 

While eight five-lettered words is fine 
Five-lettered clues add up to nine. 


Perhaps I'm being too unfair 

And with his characteristic flair 
He said “I think that we will make 
Just one deliberate mistake””’. 


Send in panic’ — not sent was /, 

To find the error | did try. 

The answer had just letters four, 

While your man thought one /etter more. 


And now | hope I’m not too /ate — 
No mention of your closing date!! 
For daylight | at lust have seen 

The number is three seventeen. 


My entry is, of course, under separate cover. 
E.L. Foster. 


14 The Grove, 
Hutton Gate, 

Guisborough, 

Cleveland. 


Dear Sir, 

A few months ago, your magazine reviewed the 
‘TOOLKIT’ for the PET. I, like thousands of PET users, 
have one of these. 

One feature of the ‘Toolkit’ is the automatic line 
numbering. In the SOFTSPOTS in Computing Today the 
programs are nearly always excellent, but one irritating 
problem is the line numbers are never all constant, that is, 
not one large program has gone up in, say, tens all the way 
through the program. 

This problem is also present when | use larger computers 
with automatic line numbering facilities. It is awkward, 
pointless and generally time-wasting to go up in tens, then 
fives, ones, threes etc. | 

Please bear this in mind, programmers for CT, and | 
am sure ‘TOOLKIT’ users would be very grateful. 

Yours faithfully, 

Glenn Beard (73). 


25 Maesygwernen Drive, 
Cwmrhydyceirw, 
Swansea, 

W.G/lam, S. Wales. 

SA6 6LN. 
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Dear Sir, 

We really must take vou to task for what is almost 
certainly the most ridiculous piece of software silliness in 
print, 

We refer, of course, to Elaine Douse’s Home Finance 
program for the PET; in the March issue. The program itself 
was a very creative solution to a mundane problem — 
however what was not good was the inclusion of a ‘password’ 
in it, 

Aside from the tact that the very necessity of having 
a password is questionable, all that on an unauthorised user 
has to do is press stop, and type ‘LIST’ to find it out. 

The most effective security, is of course to simply 
lock away your data tapes the way you would with an 
account book, 

If you insist on having passwords, at least disable 
the interrupt’s first (OLDROMs “POKE 537,136”, 
NEWROMs “POKE 144,49”) although this isn’t really 
secure. (A small prize if you can figure out why). This 
disables the ‘STOP’ key. 

Yours superfluously, 

Nigel Roberts & Roy Trubshaw. 

(Essex University) 


P.O. Box 49, 
Colchester. 





Dear Sir, 

You must by now realise that your Birthday 
Competition Crossword is impossible. There are too many 
5 letter words and not enough 4 letter words. | could present 
you with the 4 letter word | uttered when I discovered this, 
Unfortunately it does not fit either, 

Yours faithfully, 

W.N. Bainbridge. 


Staddle Stores, 
Overthorpe, 
Nr. Banbury, 
Oxon. 





_PRINTOUT 


/ found the ‘HOME ACCOUNTS’ program by Elaine 
Douse in your March issue most useful, 
Some sections of the program would not operate 
correctly at first, and | thought you might be interested 
in the additions/alterations | made. 
J. Line 5190 space between months should be 2 (not 3) 
Line 6100 should read the same as 6090 
2. To overcome the mathematical ‘problem’ make the 
following additions 
Line 16 DEF FNA(Z) = INT(Z*100 + .1)/100 and 
following each calculation (subtraction) add New 
variable = FNA (New variable) eg Line 2220 becomes 
T (R) = T (R) — R17: T (R) = FNA (T (R) ): GOSUB 
12 | 0, 3 rrr SESS AR dt 
3. Eliminate lines 5380, 5400, 5420, 6295, 6300 and 6310 | 
and alter lines 5320 and 6260 to read 
5320 IF |= N2 THEN POKE P + B, 102: GOTO 5340 
6260 do, 6280 
4. To overcome the tape recording/reading problems on the 
8K | used the following patches 
Line 5319 POKE 243, 122: POKE 244, 2 
and following each PRINT# statement add GOSUB 900 


rs os INPUT# as a8 GOSUB 950 
eg line 9372 now reads PRINT#1, NI: GOSUB 900 
"9670 ” ” INPUT#I, CH: GOSUB 950 


the necessary subroutines are 

900 IF PEEK(625) < 180 THEN RETURN 

907 POKE 59417, 53: T=TI 

902 IF Tl—T <6 THEN 902 

903 POKE 59471, 67: RETURN 

and 

950 IF (ST) >0 THEN CLOSE 7 

957 RETURN 
Compensation for the additional memory used can be 
achieved by eliminating spaces in instructions and 6 yY using 
multiple instruction lines, 

Yours, 

John E. Brennan. 


2 Highfield Park, 
Rathfadden, 
Waterford, Eire. 


= 


Dear Sir, | 
NASCOM T ; LOSS OF CURSOR 


You have, over the past couple of years published 
several letters relating to the cure of bugs on NASCOM 7 
machines. These items would have been of help particularly 
for those trying to fault find on a freshly built Rit using 
limited equipment. 

During tracing a fault on my own machine | came 
across a failure which may be of general interest. The 
problem shows itself by the machine completing the test 
schedule up to and including clearing the screen after power 
up. The cursor does not appear at this point. Use of 
reasonable combinations of new line, space and printing 
characters does not cause the cursor, nor indeed any other 
character to appear. 

The cause in my case was a two fold problem. The 
I'V set caused the cursor to appear at the bottom left, off the 
screen, and therefore out of sight. Secondly the ribbon cable 
connection giving +5 V to the keyboard was o/c such that the 
keyboard was powerless (?) to cause scrolling or printing of 
characters. The combination of these two faults caused a 
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continuously blank screen despite manual keyboard activity. 
Use of a colour set precluded the easy adjustment of the 
display. 

Careful soldering of all the joints at both ends of the 
ribbon cable cured the problem and safeguarded against 
future problems, Characters immediately after the cursor 
were sufficiently visible on the TV to unambiguously view 
the characters. 

As a note of caution, delving into the monitor, 
oscilloscope probing of the power supply, examining for 
bent IC pins (an illuminating pocket microscope is useful 
here) and searching for solder bridges and shorts were some 
of the blind alleys explored prior to the true cause being 
spotted, 

Incidentally | have had good service on missing parts 

from NASCOM after only a moderate amount of pushing. 

C.E. Fernando. 


10 Richmond Lane, 


Romsey, 
Hants SOS 8LA. 
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INSTANT 
SOFTWARE 





1 CT Software is a unique service that we offer to our 
| readers. Each program comes on a high quality tape 
| packaged with full documentation. 

Read down the list of titles—you’ll find a few 
suprises and some things for which you have offered 
sacrifices on a stone at dawn before now. All are 
checked and fully quaranteed, any complaints and 
| we'll replace by return of post. 

We think this is a revolution in reader service 
and one that will change the way you use your 
computer. So why not try us out ? 


Space 
Trek Il 








All orders and enquiries to:— CT software All programs except 0013R are £6.75. 


145 Charing Cross Road, 
London WC2H OEE. 


TRS 80 


Level 1 


| BUSINESS PACKAGE | Keep the books for a 
| small business with your TRS-8O Level | 4K. 


The six programs included are: 

General Information — The instructions 
for using the package. 

Fixed Asset Control — This will give you a 
list of your fixed assets and term deprecia- 
tion. 


Detail Input — This program lets you 


| create and record your general ledger on tape 
| for fast access. 


Month and Year to Date Merge — This 
program will take your monthly ledger data 


| and give you a year to date ledger. 


Profit and Loss — With this program you 
can quickly get trial balance and profit and 
loss statements. 

Year End Balance — This program will 
combine all your data from the profit and loss 
statements into a year end balance sheet. 

With this package, you can make your TRS- 
80 a working partner. 

Order Code. 0017R 

PERSONAL FINANCE I Let your TRS-80 
handle all the tedious details the next time 
you figure your finances: 

Personal Finance | — With this program 
you can control your incoming and outgoing 
expenses. ; 

Checkbook — Your TRS-80 can balance 
your checkbook and keep a detailed list of 
expenses for tax time. 
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This handy financial control package for the 
home requires only a TRS-80 Level | 4K. 
Order No. 0027R 5.75. 


Level 1&2 


AIR FLIGHT SIMULATION Turn your TRS- 
80 into an airplane. You can practice takeoffs 
and landings wiht the benefit of full instru- 
mentation. This one-player simulation re- 
quires a TRS-80 Level | 4K, Level II 16K. 
Order No, 0002R 

SPACE TREK II Frotect the quadrant from 
the invading Klingon warships. The Enterprise 
is equipped with phasers, photon torpedoes, 
impulse power, and warp drive. It's you alone 
and your TAS-80 Level | 4K, Level Ii 16K 
against the enemy. Order No, QOO2R 

SANTA PARAVIA AND FIUMACCIO Be- 
come the ruler of a medieval city-state as you 
struggle to create a kingdom. Up to six play- 
ers can compete to see who will become the 
King or Queen first. This program requires a 
16K TRS-80 Level | & Il. Order No. O043R 


ELECTRONICS | This package will not only 
calculate the component values for you, but 
will also draw a schematic diagram, too. 
You'll need a TRS-3O Level | 4K, Level II 
16K to use: 

Tuned Circuits and Coil Winding — 
Design tuned circuits without resorting to 
cumbersome tables and calculations. 

555 Timer Circuits — Quickly design 
astable or monostable timing circuits using 
this popular IC. 

LM 381 Preamp Design — Design IC pre- 


amps with this low-noise integrated circuit. 
This package will reduce your designing time 
and let you build those circuits fast. Order 
No. OOOSR 


HAM PACKAGE I This versatile package lets 
you solve many of the commonly encounter- 
ed problems in electtronics design. With your 
Level | 4K or Level I] 16K TRS-80, you have 
a choice of: 

Basic Electronics with Voltage Divider — 
Solve problems involving Ohm's Law, voltage 
dividers, and RC time constants. 

Dipole and Yagi Antennas — Design 
antennas easily, without tedious calculations. 
This is the perfect package for any ham or 
technician. Order No. OOO7R 


Level 2 


TRS-80 UTILITY | Ever wonder how some 
programmers give their programs that pro- 
fessional look? Instant Software has the 
answer with the TRS-80 Utility | package. 
Included are: : 

RENUM — Now you can easily renumber 
any Level Il program to make room for modi- 
fication, or to clean up the listing. 

DUPLIK — This program will let you 
duplicate any BASIC, assembler, or machine- 
language program, verify the data, merge two 
or more programs into one data block, and 
even copy Level | programs on a Level Il 
machine. For TRS-80 Level Il 16K. Order 
No. OO81R 
TRS-80 UTILITY 2 Let Instant Software 
change the drudgery of editing your programs 


| _ a a 
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into a quick, easy job. Included in this pack- 
age are: 

CFETCH — Search through any Level Il 
program tape and get the file names for all 
the programs. You can also merge BASIC 
programs, with consecutive line numbers, into 
one program. 

CWRITE — Combine subroutines, that 
work in different memoiy locations into one 
program. This works with BASIC or machine- 
language programs and gives you a general 
checksum. 

This package is just the thing for your TRS- 
80 Level 11 16K. Order No. OO76R 

SPACE TREK IV Trade or wage war on a 
planetary scale. This package includes: 

Stellar Wars — Engage and destroy Tie 
fighters in your attack on the Death Star. For 
one player. 

Population Simulation — A _ two-player 
game where you control the economy of two 
neighbouring planets. 

You decide, guns or butter, with your TRS-80 
Level Il 16K. Order No. 0034R 

RAMROM PATROL/TIE FIGH1 ER/KLING- 
ON CAPTURE Buck Rogers never had it so 
good. Engage in extraterrestrial warfare with: 

Ramrom Patrol — Destroy the Ramron 
ships before they capture you. 

Tie Fighter — Destroy the enemey Tie 
fighters and become a hero of the rebellion. 

Klingon Capture — You must capture the 
Klingon ship intact. It's you and your TRS-80 
Level 1! 16K battling across the galaxy. Order 
No. 0028R 
CARDS This one-player package will let you 
play cards with your TRS-80 — talk about a 
poker face! 

Draw and Stud Poker — These two pro- 
grams will keep your game sharp. 

No-Trump Bridge — Play this popular 
game with your computer and develop your 
strategy. 

This package’s name says it all. Requires a 
TRS-80 Level I! 16K. Order No. 0063R 


HOUSEHOLD ACCOUNTANT Let your 
TRS-80 help you out with many of your daily 
household calculations. Save time and money 
with these fine programs: 

Budget and Expense Analysis — You can 
change budgeting into a more pleasant job 
with this program. With nine sections for in- 
come and expenses and the option for one- 
and three-month review or year totals, you 
can see where your money is going. 

Life Insurance Cost: Comparison — Com- 
pare the cost of various life insurance policies. 
Find out the difference in price between term 
and whole life. This program can store and 
display up to six different results. 

Datebook — Record all those important 
dates in your life for fast, easy access. The 
program has all major holidays already inclu- 
ded. 

All you need is TRS-80 Level I! 16K. Order 
No. 0069R 

FINANCIAL ASSISTANT Compute the fig- 
ures for a wide variety of business needs. 
Included are: 

Depreciation — This program lets you 
figure depreciation on equipment in five 
different ways. 

Loan Amortization Schedule — Merely 
enter a few essential factors, and your TRS-80 
will display a complete breakdown of all costs 
and schedules of payment for any loan. 

Financier — This program performs thir- 
teen common financial calculations. Easily 
handles calculations on investments, depre- 
ciation, and loans. 

1% Forecasting — Use this simple program 
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to forecast sales, expenses, or any other histo- 
rical data series. 

All you need is a TRS-80 Level II 16K. Order 
No. 0072R 


PET 


CASINO I These two programs are so good, 
you can use them to check out and debug 
your Own gambling system! 

Roulette — Pick your number and place 
your bet with the computer version of this 
casino game. For one player. 

Blackjack — Try out this version of the 
popular card game before you go out and risk 
your money on your own “‘surefire”’ system. 
For one player. 

This package requires a PET with 8K. Order 
No. 0014P 

CASINO II This craps program is so good, it’s 
the next best thing to being in Las Vegas or 
Atlantic City. It will not only play the game 
with you, but also will teach you how to play 
the odds and make the best bets. A one player 
game, it requires a PET 8K. Order No. 0015P 


CHECKERS/BACCARAT Play two old fav- 
Ourites with your PET. 

Checkers — Let your PET be your ever- 
ready opponent in this computer-based check- 
ers program. 

Baccarat — You have both Casino- and 
Blackjack-style games in this realistic pro- 
gram. 

Your PET with 8K will offer challenging play 
anytime you want. Order No. 0022P 

MIMIC Test your memory and reflexes with 
the five different versions of this game. You 
must match the sequence and location of sig- 
nals displayed by your PET. This one-player 
program includes optional sound effects with 
the PET 8K. Order No. 0039P 

TREK-X Command the Enterprise as you 
scour the quadrant for enemy warships. This 
package not only has superb graphics, but also 
includes programming for optional sound 
effects. A one-player game for the PET 8K, 
Order No. 0032P 

TURF AND TARGET Whether on the field 
or in the air, you'll have fun with Turf and 
Target package. Included are: 

Quarterback — You're the quarterback as 
you try to get the pigskin over the goal line. 
You can pass, punt, hand off, and see the re- 
sults of your play using the PET’s superb 
graphics. 

Soccer I} — Play the fast-action game of 
soccer with four playing options. The com- 
puter can play itself, play a single player, two 
players with computer assistance, and two 
players without help. 

Shoot — You're the hunter as you try to 
shoot the bird out of the air. The PET will 


keep score. 

Target — Use the numeric keypad to 
shoot your puck into the hom position as fast 
as yOu can. 


To run and score all you'll need is a PET with 
8K. Order No. 0097P . 

ARCADE I This packayé combines an excit- 
ing outdoors sport with one of America’s 
most popular indoor sports: 

Kite Fight — It’s a national sport in India. 
After you and a friend have spent several 
hours manoeuvering your kites across the 
screen of your PET, you'll know why! 

Pinball — By far the finest use of the 
PET’s exceptional graphics capabilities we've 








ever seen, and a heck of a lot of fun to play to 
boot. 

Requires an 8K PET. Order No. 0074P 
ARCADE II One challenging memory game 
and two fast-paced action games make this 
one package the whole family will enjoy for 
some time to come. Package includes: 

UFO — Catch the elusive UFO before it 
hits the ground! 

Hit — Better than a skeet shoot. The tar- 
get remains stationary, but you’re moving all 
over the place. 

Blockade — A two-player game that com- 
bines strategy arid fast reflexes. 

Requires 8K PET. Order No. 0045P 
DUNGEON OF DEATH Battle evil detsons, 
cast magic spells, and accumulate great wealth 
as you search for the Holy Grail. You'll have 
to descend into the Dungeon of Death and 
grope through the suffocating darkness. If 
you survive, glory and treasure are yours. For 
the PET 8K. Order No. 0064P 


Apple 


MATH TUTOR I Parents, teachers, students, 
now you can turn your Apple computer into 
a mathematics tutor. Your children or stu- 
dents can begin to enjoy their math lessons 
with these programs: 

Hanging — Perfect your skill with decimal 
numbers while you try to cheat the hangman. 

Spellbinder — Cast spells against a compe- 
ting magician as you practice working with 
fractions. 

Whole Space — While you exercise your 
skill at using whole numbers your ship attacks 
the enemy planet and destroys alien space- 
craft. 

All programs have varying levels of difficulty. 
All you need is Applesoft !| with your Apple 
I} 24K. Order No. 0073A 


MATH TUTOR I! Your Apple computer can 
go beyond game playing and become a mathe- 
matics tutor for your children. Using the tech- 
nique of immediate positive reinforcement, 
you can make math fun with: 

Car Jump — Reinforce the concept of 
calculating area while having fun making your 
car jump over the ramps. 

Robot Duel — Practice figuring volumes 
of various containers while your robot fights 
against the computer’s mechanical man. 

Sub Attack — Take the mystery out of 
working with percentages as your submarine 
sneaks into the harbor and destroys the 
enemy fleet. 

All you need is Applesoft Ii with your Apple 
Il and 20K. Order No. 0098A 

GOLF Without leaving the comfort of your 
chair, you can enjoy a computerized 18 holes 
of golf with a complete choice of clubs and 
shooting angles. You need never cancel this 
game because of rain. One or two players can 
enjoy this game on the Apple with Applesoft 
Il and 20K. Order No. 0018A . 
BOWLING/TRILOGY Enjoy two of Ameri- 
ca‘'s favorite games transformed into programs 
for your Apple: 

Bowling — Up to four players can bowl 
while the Apple sets up the pins and keeps 
score. Requires Applesoft II. 

Trilogy — This program can be anything 
from a simple game of tic-tac-toe to an exer- 
cise in deductive logic. For one player. 

This fun-filled package requires an Apple with 
20K. Order No. OO40A 
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NASCOM-2 MICRO- 
COMPUTER 


FREE 16k 
RAM Board 


FREE 
POWER 


Z80A 8 bit. This will run at 4 Mhz but is 
selected between 1/2/4/Mhz. 
On-board, addressable memory. 2K 
2K Monitor — Nas-sys 1. 1K Video RAM 
(MK 4118). 1K work space/User RAM 
(MK 4118). 8K Microsoft Basic 

(MK 3600 ROM). 8K Static RAM/2708E Pr. 


Microprocessors Z80A. 8 bit CPU. This will run at 
4MHz but is selectable between 1/2/4 MHz. This 
CPU has now been generally accepted as the most 
powerful, 8 bit processor on the market. 
INTERFACE 

Keyboard New expanded 57 key Licon solid stete 
keyboard especially built for Nascom. Uses stand- 
ard Nascom, monitor controlled, decoding. 

T.V. The lv peak to peak video signal can drive 4 
monitor directly and is also fed to the on-board 
modulator to drive the domestic T.V. 

1.0. On-board UART (int. 6402) which provides 
serial handling for the on-board cassette interface 
or the RS232/20mA teletype interface. 

The cassette interface is Kansas City standard at 
either 300 or 1200 baud. This is a link option on the 
NASCON-2. 

The RS232 and 20mA loop connector will interface 
directly into any standard teletype. 

The input and output sides of the UART are 
independently switchable between any of the 
options — 

i.e. it is possible to house input on the cassette and 
output on the printer. 

PIO There is also a totally uncommitted Parallel 
1/0 (MK 3881) giving 16, programmable, |/O lines. 
These are addressable as 2 x 8 bit ports with 
complete handshake controls. 

Documentation Ful! construction article is pro- 
vided for those who buy a kit and an extensive 
software manual! is provided for the monitor and 
Basic. 

Basic The Nascom 2 contains a full 8K Microsoft 
Basic in one Rom chip with additional! features like 
DEEK, DOKE, SET RESET for simple programming. 


NASCOM IMP 








PLAIN PAPER Fully built and 
housed in a 
PRINTER stylish enclosure 
for just £325 plus VAT. Interfaces with all micro 
computers 


The Nascom IMP (impact Matrix Printer) features 
are 


@ 60 lines per minute. @80 characters per line. 
® Bi-directional printing. ©10 line print buffer. 
® Automatic CR/LF. 96 character ASCII set 
(including upper/lower case, $.4* , £). © Accepts 
8)" paper (pressure feed). Accepts 93" paper 
(tractor feed). @Tractor/pressure feed. @Baud 
rate from 110 to 9600. ®€External signal for 
optional synchronisation of baud rate. @ Serial 
RS232 interface with parallel option available soon. 











Microprocessor board* (Nascom 2) 














P/N 39 88) On 


COMPUTER SYSTEMS 


Your London & National Nascom Distributor. 
Export Orders deduct VAT, but add 5% carriage 
Official Export & Educational Orders welcome 
Our Telex 262284 Mono Ref. 1400 Transonics 




















4MHz Z80 CPU; TV or Video + 1200 baud 
Kansas City + Serial RS 232 printer 
interfaces; Keyboard; 128 character ASCII 
plus 128 Graphics in 2 x 2K ROM; free 
16-way parallel port; 8K BASIC; NAS SYS 
operating monitor. £280 built and tested. 


Firmware & MOS Ks 
Zeap Assembler (4, 1Kx8 EPROMS) £50 
Nas Pen text editor (2, 1Kx8 EPROMS) £30 


Floppy disc system 

Double sided, double density 5jin disc 
giving 280K bytes formatted, including con- 
troller board/PSU/Housing and intercon- 
nects £480. 

Controller board £127.50 Second Disc 
£240. 

CP/M £80 


System 80 housing 

High strength GRP moulding 

Accepts 12x8 Nascom 2 CPU board, four 8x8 
expansion boards. £85 incl. frame racking, 
interconnects and motherboard. 


Expansion boards* 

16K RAM £127.50 @ 32K RAM £185.00 
48K RAM £245.00 

High Resolution Programmable Graphics 
£90 

High Resolution Colour board £140 (kit). 


* Available in kit form. 
All prices subject to VAT. 






TASA 56 key touch sensitive keyboard. All ASCII 
characters including control keys. Parallel output 
with strobe. Shift lock. Keys coded in 3 colours to 
indicate function. 18 V DC at 35 mA. 15" x 6.25" x 
0.385" thick. Black resin encapsulated. 

49.50 + VAT 

Star Devices MK Ill 71 keytouch sensitive keyboard. 
With numeric pad. All ASCII characters including 
control keys. Auto key repeat. Parallel output with 
strobe. Shift lock with indicator LED. Built in 
‘beeper’ with level control. 5 V DC at 300 mA 15” x 
7” x 1.25". Grey case with white keys on biue. 
48.50 + VAT 

Carter 57 key ASCII keyboard. Conventional key 
board. 128 ASCII characters including control keys. 
Parallel output with strobe. Shift lock. + 5 V and 
—12 V DC. 12” x 5.5” x 1.5”. Black keys with white 
ledgends. 

39.34 + VAT. 

FERRANTI — “SIZE 14 x 6 x 3” SLOPING FRONT” 
60 Key ASCII Coded in steel case. Latched output 
complete with Plug and Cable with circuit to 


convert to T.T.L. levels. 
in good condition at only £25 + VAT, P/P £2.50 








































ADD VAT 
15% 
TO YOUR 
ORDER 


site 


No more slaving over a hot soldering iron the 
Nascom 1 is now supplied BUILT! 
Britain's ne AOE 

constructed for you to slot into your own housing 
for the ridiculously low price of £140 plus VAT (kit 
price still only £125 plus VAT). 


nascom- 


12” x 8” PCB carrying 5LSI ge ene es, 16 1K 
MOS memory packages and 33 

There is on-board interface for UHF or un- 
modulated video and cassette or teletype. 

The 4K memory block is assigned to the operating 
system, video display and Eprom 
“ett socket, leaving a 1K user 


The MPU is the standard q 
Z80 which is capable of ot 
executing 158 
instructions including 
all 8080 code. 





a 





Lower case pack, Incl. VAT 
Chunky Graphics Pack, Incl. VAT 

£90.85 
Tanex (min. con) Kit, incl. VAT £49.45 
Tanex Assembled Incl. VAT £60.95 


SEND FOR COMPLETE COMPUTER BROCHURE FREEPOST TO ADDRESS | 


Microtan 65 Kit, Incl. VAT £79.35 
Microtan 65 Assembled, Incl. VAT 


Computer Kit Division 
404 Edgware Road, London, W2, England 
01-402 6822 










small system is available fully 





packages. 


. 





NASCOM PRODUCT LIST + VAT 

1061/O board kit less I/O chips) 45.00 

UART + BAUD rate generator + crystal for |/O 
16.00 


board 
CTC — MK3882 Magee interrupt driven 
clock generator for !/O board 
P/IO — MK3881 + interconnect for I/O 
board 
P/IO interconnect only (for |/O board) 
Econographics kit for additional 128 char- 
acters (N1 only) 
Conversion to high resolution colour 
fo be 

ascom 19" rack mounting card frame 
for N1 and N2 
Nas-DA disassemblier 3 EPROM for Nas- 


sys 

MK36271 8K BASIC in 8K x 8 ROM 
Naspen VT in 2 EPROM 

Nas-sys monitor in 2 EPROM 

Nasbug T2 1 x EPROM 

Nasbug T4 2 x EPROM 

Tiny Basic 2 x EPROM 

Super Tiny Basic 3 x EPROM 

Super Tiny Basic upgrade 1 x EPROM 
Tape Software 

ZEAP 1.2 tape and documentation for N1 
ZEAP 2. tape and documentation for 
Nas-sys 

8K BASIC tape and documentation for N1 
MEMORIES Discounts 10% for 4, 15% for 8, 
20% for 16 

MK3880 (Z80) for N1 
MK3880-N4 (Z80A) for N2 
MK4116 16K x 1 dynamic RAM 
MK4027 4K x 1 dynamic RAM 
2102 1K x 1 static RAM 

4118 1K x8 static RAM 
Unprogrammed 2708 
Unprogrammed 2716 

IM6402 UART 

2114 1K x 4 Static RAM 

BO80A 
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CENTRONS QUICK PRINTER 
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| Zp8 t 
ry 
$6 
MILL AL 
g 
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SLOP PILE A: 


Te aaa PPLE, 
Vp ttt 


EXCLUSIVE TO HENRY’S 
50% OFF MAKER'S PRICE 
for: © Software selectable 20, 40 and 80 
TANDY column using 120mm aluminium- 
+ ised paper. 1 roll supplied. 
PET, © 150 lines per minute. 
NASCOMsCentronics parallel data interface for 
Nascom, Tandy, etc. 
@240 volt mains input. ASCIi character set 
®Paper feed, and on/off select switches 
‘BELL’ sianal Weight 10ibs 
Size: 13” x 103” x 4)” LIST PRICE £400 
New, boxed and fully guaranteed 


POST PAID Price £195.00 + VAT 
See COMPUTING TODAY Recommendations 






£10.90 
£7.50 


20 Way Keypad Incl. VAT £8.95 
Mini-mother board Inci. VAT £9.95 
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followed verbatim, for 
heaps ride high, and | 



















The Bank. : 
lich as the buying and sling of free in “different ~The player has an account 
k companies, movement of prices, takeovers, bankrupt- game, £1,000 has been depx 
cies, tax, bonuses, suspensions and market collapses. These % when shares are sold, and bonuses af 
events are randomly controlled by the calculator. - when purchases. are made and tax | is ue 
- The object of the game (other than just survival) j isto tions are effected automaticall 
achieve the largest sum of money possible before the inevit- = + ‘There is also a ‘Bank’ which isi 
able market collapse. A “gift’’ of £1000 is deposited in the the game, and which gives interes ey d 
bank at the start of the game, and it is by using this capital to which taxes are paid and from which money is paid 
make sound investments that profits will be accumulated. _ _ The interest rate is randomly controlled 
The original and, as yet, unrealised object of the game was kind of algorithm as the share rices tr 
to achieve £1 million deposited in the bank. The current varies from | : 





record stands at £229,000 at stockmarket collapse. 1 39% oe 
The game itself has tremendous variety, and the two _ although this rate is far more stable shah the prices, 
simple Buy and Sell commands potentially give the. player , It is possible to make changes to the program to alter 
complete control over the situation — if he uses them wisely! __ these algorithms and this pea the nature of te a 
The program and data memories are best recorded on See ‘Variations’. oa 


two magnetic cards, making sure before programming that 
the partition is 639.39. A different game will be. played on | ‘Details Of The Game 





each am provided that either There are three basic commands i in use during the course of 
| _Adifferent buying and selling scheme is followed the game. — 
or (i) Pressing 2nd E’ a few times ‘warms up’ the random A — This leads directly to the next round which consi 
| number generator. (i) Market News “ 
or (iii) A different random number seed between 0 and (ii) Newsflash (possibly) 
199017 is inserted into register 9. ».. (iii). Current Holding 


Games can vary enormously in length due ‘to the random B — Buy — 
nature of the ending, but an average time of playing works C — Sell oo : 
out at about 25 runs, ant: a tine Bank, Palance would - here are al three other minor commands which may be 
about £75; 00. : ss —isi=sCiCzC. Used if necessary : 
 . 2nd Er __- This can be used at the start of the game for : 
oo oe ‘warming up’ the randomiser. : 
SBRSBR ~ This can be used at any time when the calcu- 
as stopped for finding out the current 























a semen - 
| ued scenario is a mythi ! 







to terminate the game, and to 









inthe nan wll At the start of ome 
units are on sale at their average*+ price. 
“Floor” Value “Average” 
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(v) BANKRUPT 

All shares held by the player in that company are forfeited, 
and the company is reset to its starting value. 

(vi) TAKEOVER; SELL AT X 

All shares held by the player in that company are auto- 
matically sold for the price shown. 

(vii) TAKEOVER SUSPENDED 

Player has escaped takeover at last minute — no shares sold. 
[In cases (iv) ~ (vii) above no share price is printed as no 
dealings can be made in that company in the current round, 
If this is tried a message will be printed — SUSPENDED” ] 
In cases ({v) and (vi) above the shares are reset to their star- 
ting value after TAKEOVER and BANKRUPTCY. 


The Bank 
‘The "a news may be 


i) X 
He player will be credited with X% of his current bank 
account. 
There may be a NEWSFLASH here 
(ii) SUSPENDED 










FAILS. 
The Bank collapses and all money retieret is lost! 
“When companies are bankrupt or taken over and the bank 


fails, they are envisaged as rising, phoenix-like to their for- 
ifained 2d as possible. 


(ii NEWSFLASH 

At moments during the game, the flow may be interrupted 
to go into a NEWSFLASH, There are three NEWSFLASH 
subroutines — one for companies, one for the bank (both 
used within the ‘Market News’ routine) and the third, the 
main one will be an event chosen at random from over fifty 
different possibilities. 


All movements of money are effected automatically” 


by the Subroutine. 
The possible events are : 
i) Market SUSPENDED 


current market prices and Bank Rate is disregarded and | 


a new Market News listing is printed. 
fii) SUPERTAX X% (10<X <90) 
The. Player's, current Bank Balance is debited by X% of the 


(ii ‘SUPERTAX SUSPENDED 

‘No effect — A possible supertax cancelled at the last minute. 
(iv) TAX BONUS X% (10<X <90) 

| pen s Bank Balance is credited with X% of the eurcent 
tota 

(v) TAX BONUS SUSPENDED 

No effect — A possible Tax Bonus cancelled at the last min- 
) ' “Metal” — BONUS X% (10<X <90) 


credited with this. 
(vii) “Metal” — BONUS SUSPENDED 
No effect — A possible Metal Bonus cancelled at the last 
minute. see 
(vii Metal” BONUS ISSUE i 
Th ’s current holding in the named metal is examined. 
4 en awarded one further share in the company for 
ee snes ty him. 

sales FAILS — BANK TAKEOVER 
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Mo. interest is BOs and the player receives none in his _ 


mer ood in order that as much variety of investment is” 


of the total value of the player’s holdings in the named 
are calculated at Current Market value, and his account 


This sub-subroutine leads directly to the end of the game. 
All shares held by the player in each company are sold in 
turn as in a normal takeover the prices being printed at which 
each is sold at. 
The final bank balance is printed with the message 
‘GAME ENDED’ 


N.B. The calculator may not go into this NEWSFLASH 
Routine at all, and may continue without pause to the next 
section. 


(iii) CURRENT HOLDINGS 

Under the title “YOU HOLD’ will be printed a listing of the 
player’s present holdings in each of the companies and the 
amount in his account, updated to include money and share 
transactions made as a result of takeovers, taxes bonuses etc. 


(iv) BUYING AND SELLING 
These are the two rea/ options open to the player. A buy or 
sell command is effected as follows. 


ENTER. 4, lo) ot) THEN ()= BUY 
a decimal Number Codeof PRESS r 
asfollows: ofShares Company ©- SELL 
e.g. 4 ° 3 
means Buy 4 Z/NC 
The CODES are as follows: ‘lt = GOLD 
2 = TIN 
3 = ZINC 
4 = LEAD 


N.B. that these codes are in order of value and not in order 
of printout in ‘Market News’. 

After entering the instructions and Pressing BorC 
one of several things may happen. 


(i) The Calculator prints ‘BUY’ or ‘SELL’ followed by the 


number and metal specified. This means that the instructions 


have been accepted, understood and acted upon — and the 
__ player's bank account has been credited or debited as applic- 


able. 


| (ii) One of the following messages is printed : 
bye DRAWN : 


There are insufficient funds in the player's account to 
cover the intended purchase. 

SUSPENDED 

No dealings are allowed in that company in that aie lar 

cues (See Market News) 


This may be printed for various reasons including : 
An attempt to sell non-existent shares 
An attempt to buy or sell negative amounts of shares 
Entering an undefined code number 

(iii) MARKET SUSPENDED 


The calculator may suspend dealings in the current market. 
This will be done before buying or selling, and any instruc- 


tions entered prior to this will be disregarded. 
(iv) NEWSFLASH 
The calculator goes into the Newsflash Subroutine. This will 
happen after the buying or selling has occurred! 

Any number of byuyings or sellings may be made if a 


‘mistake has been made e.g. 4 gold shares bought by accident, 
~ then this may be corrected by selling 4 goid shares. 


If after Buying or Selling the Player wishes to inspect 
his current holdings in the bank i do so by pressing 
SBR SB 
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Variations oe 

Different games may vhs “played ve (ee 

1. Inserting different amounts of money in the Bank eg 

_ ster 10) before the start of the game. 

2. Inserting a different digit at program step 158. This has 
the effect of expanding or reducing the scale of price 
increases and reductions on share values. At present the 
digit is 4. This gives a ‘20’-point scale. Other digits give 
approx 

point scale 

- 100 

w= 50 

_ 30 


Prices subject to upward drift 
More sluggish 


~ 15 
~ 13... 
le 


More variable 


a4 WnN—. 
| 


The effects of this Range 4 mean that 1 the ‘Ajay price. 
of the shares changes, and the dies in the table come 


into being. 


3. Inserting 2nd Nop CLR into program positions 303, 304 - 


mean that on takeover and bankruptcies, shareprices see : 
reset to zero. When they next become available | for sale, : 
















their prices ol not ge zero, ne ie be ve 





sion routes 
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18 Prless subject to downward Orift: :. 


Sha: 2 value table 






ph MARKET 


The Routines 

1. Much use is made of the random number generator from 
Master Library 1, and a Subroutine and E’ is used to con-. 
vert this into a single digit O—9. This is tested at various 
points in the program to provide branching conditions. 

2. The variation in market prices is effected by the following 
method. 

(i) The variation in market prices is effected by the following 
method : 


er 

GOLD — Register 1 —  ¢ontents:—  X1.Y1 
; TIN — Register 2 — ,contents:-— X2.Y2 
3 ZINC. -— Register 3 = —  contents:— X3.Y3 
4 LEAD — Register 4 = —  contents:— X4.Y4 


The contents of the registers are two-part information 
codes, 


| At is the amount of shares held by the player. — 
Yi (two decimal places) is the amount of units up a 20 point : 


scale, the current market value of the company has risen. 
The current ft value of the shares is calculated by | 


Mi 514 
e $. for Ye = a, the Price of tin works out as 


45 x54 2) = 375 


re. sy ues The peice, Ganges by use of the algorithm 


Sark digit — 0.4 Yi] INTEGER 
{1 — 9) PART 
and a all Fossils price riko are given by 


{SHARE VALUE CODE} 


{RANDOM} 
INUMBER | 


Peat btytats 
art To to 10 Sarees seeker | 
 Gbabeererbr totes CaSUSU Sn cde IeImIeSISIEIes 
bre Se Bettie eoeretre me 





mS REAL ‘REAL 
MINEMEM AVERAGE MAXIMUM 
VALUE VALUE 


it can be seen from this table that the ‘actual’ phe: price eis 
12 units up (and not 10 as stated earlier) . 
LEAD 





i.e. The Mid-Prices are : 





i CONTAIN | 
D PRINE, Fo 
J copes 





SSS 













uP 


Zinc almost reach ceiling. 
UP 





DOWN 





NEWSFLASH Calculator suspends market _ 
MARKET . ae -- goes into new ‘Market News’ 
‘SUSPENDED — — | 

. MARKET . . NEWS 

LEAD | — 
HOLD 





ZINC : oo | : Zinc drop from their ‘ceiling’ 


25. DOWN 
260. 


_ 125. — DOWN 
Our investment. in Tini is. oo . BANK - 1000. oe 
pyro oS 8 469 « 
. ‘NEWSFLASH | | . 
TAX BONUS | Bonus of 50% of Account 
Fortunate! Thisgivesanextra  § j§.§ 9. ZINC 
£1080.i.6.4Tinshaesat = —i(“‘“‘é‘ ‘(Cewé;#*#;C;‘;#*UCU;COC‘#*STNN 
£300 = £1200 90% of £1200= 0. GOLD 
£1080 — 4929.46 BANK Current Bank level 


GOLD 
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STOCK MARKET 
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RESET Alt 
A 


we ; ‘i 

“METAL 4) 
NUMBER N ” =— pone ' 
L6 ae L |; 

NEWSFLASH 
(8) i {| SUBROUTINE [i 
+ ee 
; ' F 
t 3 
$ 1 
PRINT yes iS t 


YES 
| is , PRINT 
yes Fg ‘SUSPENDED’ 
: | 


PRINT 
“BANKRUPT” 






DECREMENT 

NBY 1 
@.AX OF 

MAX PRICE 





| 

| 

| 

| 

| 

| PRINT vee ' 
| a 
i : 

| 

| 

| 

| 

| 


REDIT BANK REET? 
REGISTER t REGISTER 
N 
Yes 
is 
FLAG YES 
SET FLAG A oe 
DECREMENT 








ADD INTEREST 
TO 
Bk REGISTER | 
NO AT Br% 
YES 
PRINT _ PREN 
‘ “ CURRENT BANK 
TOTAL "BANK" 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 






CLEAR BANK 


The current holding routine 
REGISTER 


Note that the two routines detailed here — - 
share a segment — this has been drawn twice 


SET FLAGS 


; z 

: : i 

L8 © sg 

, 7 NEWSFLASH | 

+ | SUBROUTINE |: 

6 O it 

eS . Lé : 
The Market news routine.‘ : , 
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2.1 


8) 
BUY 
2... GOLD 


NEWSFLASH Newsflash after Buying 


No lead shares owned 








MARKET . . NEWS 











LEAD 
NEWSFLASH 
SUSPENDED 
ZINC 
15. DOWN 
$3. 
TIN | 
7. UP Tin investment increases in 
300. value eS 
GOLD : 
HOLD | 
1000, Gold maintains _ 
BANK 
19. % : 
NEWSFLASH : — 
GOLD We hold 2 gold shares. We 
BONUS ISSUE obtain a further 1. 
YOU HOLD 
0. LEAD 
0. ZINC 
4, TIN 
3. GOLD 3 gold now heid 
2415.05 BANK 
A 
SELL 
4, TIN Sold all tin shares — 
SBR SBR . 
3615.05 BANK 
2.3 
(B) 
BUY 


2. GOLD _ Buying into Gold 





MARKET . . NEWS 

No dealings in lead allowed 
NEWSFLASH 

SUSPENDED 


ZINC | 
15. DOWN Zinc now worth buying 
40. 


TIN 
NEWSFLASH 
TAKEOVER 
SELL AT 

50. 


Takeover — at very low price 


GOLD 
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| cc 


USS STN Seth 


HOLD : 3 

: 1000. 

BANK 

3. % 

NEWSFLASH 

ZINC 

BONUS ISSUE 

YOU HOLD 
6. LEAD 
®. ZINE 
0. TIN 
$5. GOLD 


1986.51 BANK 











BUY 15. ZINC 
MARKET . . NEWS 
LEAD | 
4. DOWN 
2. 
» ZINC | 
- . -25...UP _ Good profit made on Zinc 
-— HOLD oe Still no movement in Gold. 
BANK , oo 
ie 
YOU HOLD | 
- 0. LEAD 
15... ZINC 
2 TiN 
— = .S. GOLD 
1747.01 BANK . 








Sth 1S. ZINC 








SBRSBR ee 
2722.01 BANK 
x 
BUY : 
: 1. GOLD 
MARKET . . NEWS 
LEAD 
Eat 
, 15. 
ZINC 
- SUSPENDED 
TIN 
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ASS TN 


The Newsflash routine. _ 





> 
c 
Be 
22 
tt 
5 


en ct 





PRINT METAL NO 
N SELL AT 
10 x R% GF 
MAX PRIC 





rantny 
PRINT WAR’ 
<rte> “SUSPENDED” : <> METALN. 
: NO oe | 
fey PRINT 

10x ik} % : 
coe : 
, R 
HOLDING INR 70 CUSRENT 
TO BANK REGISTER BANK TOTAL 


GED | Gc) 


eee Pere et TETETET — SenNEteNY Ahh SEEEETTT NA — TTT «= AO eNEnEES = SRRUENEES GATE 6 SOCREERER  fenEnEESS GAMMA eenepenes Site «6 semeenene OAS eeeeeeeh | Ghee tennant) ail, Seeeeneee  eeSeeSeh AMAA pelennene” 
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HOLD. | 
oo 350. 
GOLD - 
HOLD Still no movement in Gold 
BANK 
26. % 
YOU HOLD 
| 0. LEAD 
0. ZINC 
0. TIN 
6. ~ GOLD 
2169.73 BANK Nothing todo 
MARKET .. NEWS 
LEAD | 
be 2 DOWN 
- iS 
ZINC 
- NEWSFLASH 
TAKEOVER 
SELL AT 
| 70. 
TIN 
HOLD 
350. Q 
GOLD After all that it goes down! 
j ka DOWN 
875. 
BANK 
; % 
NEWSFLASH 
TAX BONUS Massive Tax Bonus!! 
90 % 
YOU HOLD 
Q. LEAD 
8, ZINC 
0. TIN | 
6 GOLD 


5276.79 BANK 





6 





BUY : : 
8 4, GOLD Buy while they’re cheap 
MARKET . . NEWS 
LEAD | 
: 1. DOWN 
2 +2. 
ZINC 
, 10. UP 
60. | 
TIN 
ce 50. DOWN 
GOLD oe 
oe 750 UP Massive increase. 
1625. 


8 


_ GAME ENDED — 


Worth waiting for..@ _ 


STOCK MARKET 











_ BANK 
4. & 
NEWSFLASH | 
SUPER TAX a 
: 40. % 
YOU HOLD : 
0. LEAD 
Q. ZINC 
Q. TIN 
10. GOLD 
1321.93 BANK 
10.1 
SELL 
10. GOLD 
SBR SBR 
1757193 BANK 
® 
MARKET . . NEWS 
LEAD 
1 UP 
13. 
ZINC 
NEWSFLASH 
SUSPENDED 
TIN 
facg UP 
Se... 
GOLD ) 
125. UP Should have waited! 
1750. 
BANK 
22. % 
Ending! 
NEWSFLASH Calculator selling off shares 
MARKET . . FAILS 
BANK | 
TAKEOVER 
LEAD 
SELL AT 
18. 
ZINC 
SELL AT 
10. 
TIN 
SELL AT 
' DSO. 
GOLD: : 
» SELL AT 
YOUHGLD = 
ENDOFGAME | 


Total amount £17,571 Py . but game very short. 
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1 CLOCK RADIO 


How about a round clock radio which can double as a very smart 
desk clock — as we can testify! 

To time, rotate one end of the cylinder to display the frequency 
selected. Most of the functions are controlled by a push-button 
panel and the display is a large, clear LCD affair. 

Made by Hanimex, the battery clock radio comes in white, white or 
white. It will lull you to sleep and then turn itself off an hour later 
and waken you to the sound of Radio 1, or music if you prefer. 


This mains-only Hanimex alarm has a large 12-hour display incor- 
porating AM/PM and alarm set indicators. You can have a dim or 
bright display at the touch of a switch. Fast and slow setting buttons 
make time setting simplicity itself. You can forget about knocking 
these accidentally in the morning scramble to turn off the alarm, as a 


locking switch is fitted under the clock. A 9-minute snooze switch 
completes the list of all mod. clock cons. 


3 LCD CHRONO 


Our Chrono comes complete with a high grade adjustable metal 
strap and is fully guaranteed. 

The LCD display shows seconds as well as hours and minutes. Press 
a button and you get the date and day of the week. 

Press another button and you have an accurate stopwatch with 
hundredths of seconds displayed, giving the time up to an hour. 
There's a lap time facility, too — and of course a back light. 





£17.95 


£10.60 


£11.95 


4LCD ALARM CHRONO 


This is no ordinary watch. It's a slim, multi-function, dual time LCD 
alarm chronograph. 

This model will show hours, minutes, seconds, date, day of the 
| week, stopwatch, split time, alarm and alternate dual time zone — 
not all at once of course. There's a night light, too. 

Hours, minutes, seconds and day of the week are displayed 
continuously, while the date will appear at the touch of a button. 
The alarm is beefy enough to wake you up in the morning and get 
you to work on time (or wake you up when it’s time to go home). 


£16.95 


All prices include 15°%> VAT and postage 


To: CLOCK RADIO offer 
CT Magazine, 145 Charing Cross Road 
London, WC2H OEE 


Name 


Address 


To: DIGITAL ALARM offer 

CT Magazine, 145 Charing Cross Road 
London, WC2H OEE 

Name 


Address 


To: LCD WATCH offer 

CT Magazine, 145 Charing Cross Road 
London, WC2H OEE 

Name 


Address 


To: ALARM/CHRONO LCD WATCH 
offer 

CT Magazine, 145 Charing Cross Road 
London, WC?H OEE 


Name 


Address 


Examples of Marketplace offers can be seen at our Charing Cross Road offices. 
Please mark your envelope with the offer that you want and order separately from offers shown elsewhere in CT. 
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Stephen Hemingway 


Let the computer do the work 
with this low cost cassette 
interface for the Mk 14. 


he tape interface described here uses a tone of 2 kHz for 

logic 1 and no-tone for logic 0. This type of circuit has 

the disadvantage that an initial bit of zero will go 

undetected, since the lead-in tape is equivalent to logic 0. 

As such the software needs to be designed to cope with this 
as is done on the Mk-14. 

Since it may be desired to use this interface with 
other microprocessors an outline of the kind of software 
required will be considered. 

As any initial zeros will be missed a start bit of logic 
1 is necessary — to inform the microprocessor that what 
follows is data. As with any cassette tape system, reliance 
upon constant speed is not possible and therefore it is neces- 
sary to have short breaks in the data on the cassette — where 
the program can get back into step with the tape. 





T 


Getting Round It 

There are two methods of satisfying the above requirements. 
The first is where each byte is recorded with an initial bit of 
one and after the eight bits of data there are two bits of zero. 
Thus each byte is composed of eleven bits when recorded on 
the tape. The other method, which is used on the Mk-14, is 
to encode each bit. If the bit of data is considered as two 
units long, then there is a one unit start sub-bit of logic 1 and 
then a two unit data bit followed finally by three units of 
logic 0 — comprising the stop sub-bit. These two forms are 
represented diagramatically in Figure 1, along with the for- 
mat used with most FSK interfaces. As the FSK type soft- 
ware generates a start bit of zero, and stop bits of one it will 
be necessary to invert the output from and the input to the 
microprocessor, 


1 


‘ 8 BITS OF DATA ) 
a) 


* A 


——— 


1 
Bb) an 


cl 
8 BITS OF DATA 
0 


Fig.1. The three methods of recording data : 

a) Similar method to FSK but interface compatible, 

b) The Mk-14 method, 

c) The FSK method. 
Note that if you use software for c) the input and output of the 
interface need to be inverted. 


Le 


Simplified flow-diagrams are given for the first two 
methods and it should be quite easy to convert these to 
machine code for different microprocessors. The circuit 
extends a logic 1 slightly, on decoding, as such it may be 
necessary to modify the software slightly (or try adding a 
10 ohm resistor in series with C6), but with the cheapness 
of the circuit to build — with relation to other interfaces 
it is worth trying. 
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SET FLAG 
DELAY t 


UNSET FLAG 
DELAY 2t 


Fig.2. Flowchart 2a) shows output of data by method 1b) and 2b) 
shows data input by the same method. 





Since everything to do with this circuit was on a very 
low budget, the cassette recorder used had an automatic level 
control — ALC (which many tape interfaces are advised to 
stay away from). 


A Problem Start 

The tape interface suffered from a few problems when first 
used and these were due to the recorder picking up any 
electro-magnetic radiation, up to and including radio fre- 
quencies. These were removed by screening the tape recorder 
and the correct adjustment of RV1. 

Since the power was taken from the Mk-14 (not 
advised), noise over the whole spectrum was being fed into 
the recorder and if you find that you have this problem, to a 
high level, 1C2a should be included. 

The circuit, after these precautions worked at home, 
but when taken to school (where the Mk-14 belongs) it 
refused to work when a nearby Teletype was operated. This 
was because the Teletype acted as a weak spark transmitter, 
which caused ‘clicks’ on the tape. The problem has two solu- 
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MK14 CASSETTE INTERFACE 


START 










ri 


DELAW 21 





—>-—_____ 





LET BIT nm 
INPUT 





DELAY 21 





Fig. 3a 


STORE BYTE 





Fig. 2b 


tions —- buy a better tape recorder, or stop typing on the 
Teletype when programs are being recorded. So systems 
ising Teletypes, BEWARE! 





Construction 
The circuit was constructed on a piece of veroboard (Figure 
5), the board should be larger than shown, in case it is 
necessary to include 1C2. The breaks in the board are made 
tirst, followed by the wire links. The components may then 
se mounted in any order. 

Should it be found later that 1C2 is required — with i 
-our tape recorder, then break the track at B19 and connect 
318 to the input of the inverter and B20 to the output of 
‘he inverter. The inverter can be obtained from a 7400. 

For best results screened leads need to be used to 
-onnect up to the tape recorder. The supply was taken from 
‘he Mk-14. However, this is not advised, since the regulator 4 
may he pushed past its limits. 





Set-Up And Adjustment 

Vhen the circuit is first switched on the LED should flash 

nomentarily — if not the LED is probably the wrong way } X 

ound. Plug the circuit into the microphone input and start <ae | 

“ecording. [ves 
The flag 0 input should now be alternately touched | | 

-9 ground and allowed to float, at about half second inter- _ Fig.3. As Fig.2 but using method 1a). 


Fig. 3b 
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vals, for about ten minutes. A program to do this is in Table 

2. On non-ALC recorders vary the record level control by set 

increments every 2 minutes, make a note of the counter 

value at the points where the record level changes, or leave a 

10 second blank. 

Once this has been done the earphone output Is 
connected to the interface and the tape played back. The 
following procedure is required to determine the voiume 
level necessary : 

1. Set the volume level to half of the maximum. 

ys Adjust RV1 until the LED pulses clearly, without 
flickering. If the flickering of the LED cannot be 
removed the volume level needs increasing. 

3. The volume needs now to be adjusted, until half-way 
between the point where the LED begins to flicker and 
the point where the LED lights in the pauses. (with 
non-ALC recorders, the procedure should be repeated 
with each record-level.) The correct level to use is 
when the margin between the flicker-point and the 
point where lighting occurs in the pauses is greatest. 

The connections between the interface and Mk-14 can now 

be made. (sense B = 28, serial input = 27 and flag 0 = 30 on 

the edge connector) 

For a quick check to see if the interface works, 
record the data in Table 3 and write it back at address ODOO. 
This will cause the numbers 0 to 7 to flash across the display. 
Recording procedure :— The length of the prograin, in bytes, 
is written at OFF8, and the start address of the program is 
written into pointer 1 (OFF9, OFFA in the stack register). 
The tape output program, at 0052 is now run. 

Play-back procedure :— Pointer 1 is now set to the address 

where the program is to be written. The tape input program 

at OO7C is run. When the LED stops flashing the program has 
been read in. When changing the pointers do not use the red 
reset switch, as this sets them to zero. 

For those who wish to try using this interface with 
other microprocessor systems, at higher data rates, the 
following may be of use to remedy errors which occur. 
ti If all the data is written as 1’s, then the value of C6 

should be reduced (place a 10 to 15 ohm resistor in 
series with it). 


2: lf the data appears to be random — re-adjust the vol- 
ume and RV1 or increase the value of C6. 
3; If most of the data is correct except for a few bits, or 


shifting of bits has occurred, then there is too much 
noise and 1C2a should be included in the circuit. 






FROM FLAG 


C4 an 
TO TAPE RECORDER 
ON Mik 14 


MICROPHONE INPUT 


TO SENSE 8 
AND SERIAL 
INPUT 





fal iPHON 
our 


Fig.4. The tape interface circuit diagram. 








Table 1: Pin connections to semiconductors 





PARTS LIST 


oe RS All } 
1 i 

R2 390R 

R3,4 1k0 

RS 330R 

RV1 5k0 preset 

CAPACITORS 

Cl 1u0 

Oy Hc 10n 

C4,5 100n 

C6 4u7 electrolytic 

SEMICONDUCTORS 

C1 7413, Dual NAND Schmitt 
trigger 

1C2 7400, One gate used as an 
inverter 

D1 Red LED 

Q1 BC182, most NPN switching 


transistors should work 


HOW IT WORKS 


The input from the Mk-14 (Figure 5a) 
enables the Schmitt trigger oscillator circuit 
(ICla) — producing a 50% duty-cycle 
squarewave. This is then either left uninver- 
ted (Figure Sb) or inverted by 1C2a (Figure 
5c). If the signal was inverted then the 
amplitude of the signal is much reduced — 
meaning a reduction in the noise level in 
the no-tones (Figure Se), else if the signal 
was not inverted Figure 5d is produced. 

In the encoder circuitry, when there is 
a tone, the signal switches Q1 and discharges 
C6, bringing the output of IC1b high. While 
the tone continues C6 is repeatedly dis- 
charged (Figure 5f). However, when the 
tone stops C6 charges through D1, bringing 
the input high and the output low (Figure 
5g). Thus I1C1b acts as a retriggerable mono- 
stable. 


COMPUTING TODAY MAY 1980 


MK14 CASSETTE INTERFACE 













ant 
or Pf we meee 





Al 





iil) 


Hi) 


UM 


q 






eeenreeeenreeerre 
eweenenrereetrve “-*- 






— 


. 


Table 2: Program to set 
and reset flags at half- 
second intervals. 


OF 20 07 

OF21 SF FF 
OF23 8F FF 
OF25 SF FF 
OF27 07 

OF 28 8F FF 
OF2A 8F FF 
OF2C 8F FF 
OF2E C4 20 
OF2F 34 


’ The MK14 in a! 






its unadorned glory! 


Table 3 : Data required to cause 0 to 7 to flash across the | 
display. (read data back at ODOO) 


| OF 20 3F 
a | | | | | | OF 21 06 


OF22 5B 
| 


b OF 23 4F 
WN LLL UL OF 24 66 
OF 25 6D 


OF 26 7D 
e Hil TAIL al OF27 16 | 
OFF8 = O07 (count) 


d 
VVV VVVVVVVV VVV OFF9 


= OF 

OFFA = 20 : 

| 

: aac i io [yt hat = | | 
f Ere eo ee a 


Reo +13 
Ee wet a mm Jette eis etaco 
ea ae aa 


canpwowe 8 FT TS TR LT TE) micnornone | 

ae aa eI oe 

: $38 [ae op aT} crounn 
18 19 20 } 


Fig.6. Veroboard layout, a larger piece will be needed if 1C2 is re- | 
Fig.5. Voltage waveforms as found in the circuit at annotated points. quired. Note that A must connect to A. | 
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CAMBRIDGE Self 


LEARNING Instruction 
ENTERPRISES Courses 


(it's faster and more thorough than classroom learning: you pace 
|yourself and answer questions on each new aspect as you go. This 
gives rare satisfaction - you know that you are really learning and 
without mindless drudgery. With a good self-instruction course you 
become your own best teacher. 


Understand Digital Electronics 


In the years ahead digital electronics will play an increasing part in 
your life. Calculators and digital watches mushroomed in the 1970's 
-soon we will have digital car instrumentation, cash cards, TV 
messages from friends and electronic mail. 

After completing these books you will have broadened your career 
prospects and increased you knowledge of the fast-changing world 
around you. 


DIGITAL COMPUTER LOGIC AND 
‘ELECTRONICS £7.50 


This course is designed as an 
introduction to digital electronics and 
is written at a pace that suits the raw 
beginner. No mathematical 
knowledge is assumed other than the 
use of simple arithmetic and decimals 
and no electronic knowledge is 
expected at all. The course moves 
painstakingly through all the basic 
concepts of digital electronics in a 
simple and concise fashion: questions 
and answers on every page make sure 
| that the points are understood. 

Everyone can learn from it - students, engineers, 
housewives, scientists. Its four A4 volumes consist of: 


Book 1 Binary, octal and decima! number systems; conversion between mu 
conversion of fractions: octal-decimal conversion tables 
Book 2 AND, OR gates: inverters; NOR and NAND gates 
Boolean algebra 
Book 3 Posttiwe ECL; De Kao qans Laws: Gesigning feTern circuits using NOR gates: dua 
gates 

| Book 4 Introduction to pulse driven circuits; R-S and J-K flip flops: binary 


| registers; halt-adders 


| DESIGN OF DIGITAL SYSTEMS £11.50 


| This course takes the reader to real iE oo 
| proficiency. Written in a similar raw 

question and answer style to Digital 
Computer Logic and Electronics, this 
course moves at a much faster pace 
and goes into the subject in greater 
depth. Ideally suited for scientists or 
| engineers wanting to know more 
| about digital electronics, its six A4 
volumes lead step by step through 
number systems and Boolean algebra 
to memories, counters and arithmetic 
circuits and (finally to an 
understanding of calculator and 


computer design. 
Book 1 Octal, hexadecimal and binary mumber systems, 
| systems: representation oft negative numbers complementary systems: Dinary multiplcatian 
and divi. 
Book 2 OR and AND functions: logic gates: NOT, excluswe-OR 
NOR functions; multiple input gates; teuth tables; De Morgans Laws: : 
conventions, karnaugh mapping; three state and wired loc 
Book 3 Half adders and full 
anthmetic logic unts (ALUs 
Book 4 Filo flops; shift reqsters, asynchronous and synct 
and excluswe-OR feedback counters; random access memones (RAMs) and read only 
memones (HUN s) 
Book 5 Structure of calculators: keyboard encoding 
systems: control wrt program ROM 
decoding; control programme structure 
Book 6 Central processing unit (CPU) memory organizato 
program storage: address modes: inpul/Oulpul systems: program 
Drones: programming assemblers; compulers: executive programs 
Time sharing 


Flow Charts and Algorithms 

are the essential logical procedures used tn all computer programming 
| and mastering them is the key to success here as well as being a 

priceless tool in all administrative areas -presenting safety regulations, 

government legislation, office procedures etc. 


THE ALGORITHM WRITER’S GUIDE £3.75 


| explains how to define questions, put them in the best order and draw 
the flow chart, with numerous examples. 
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Microcomputers are coming - ride 


the wave! Learn to program. 


Millions of jobs are threatened but i 

millions more will be created. Learn yp a 
BASIC - the language of the small;.~—# —__—-_—— 
computer and the most easy-to-learn | ) 


computer language in widespread |™ Computer \ 
use, Teach yourself with a course|f| Programming in)in';, 7. 
which takes you from ecmpleta| BASIC | 


ignorance step-by-step to real : - | 
proficiency with a unique style of MATT eee! fo / 
graded hints. In 60 straightforward aha 


lessons you will learn the five] a Bey 
essentials of programming: problem! tay 
definition, flowcharting, coding the| i fi / 
program, debugging, cleari tH) 
documentation. Harder problems are! y 


provided with a series of hints so you 
never sit glassy-eyed with your mind a blank. You soon learn to tackle 
really tough tasks such as programs for graphs, cost estimates, 
compound interest and computer games. 


COMPUTER PROGRAMMING IN BASIC 
£7.50 

Book! Computers and what they do well; READ, DATA. PRINT, powers, brackets, Variable 
names; LET; errors; coding simple programs 

Book 2 High and !ow level languages; flowcharting; functions; REM and documentation: 
INPUT. IF THEN, GO TO: limitations of computers, problem definition 

Book 3 Compilers and interpreters; loops, FOR....NEXT, RESTORE: debugging: arrays: 
bubble sorting: TA6 

Book 4 Advanced BASIC; subroutines 
examples; glossary 


THE BASIC HANDBOOK £11.50 


This best-selling American title usefully supplements our BASIC 
course with an alphabetical guide to the many variations that occur in 
BASIC terminology. The dozens of BASIC ‘dialects’ in use today 
1ean programmers often need to translate instructions so that they 
can be RUN on their system. The BASIC Handbook ts clear, easy to 
use and should save hours of your time and computer time. A must 
for all users of BASIC throughout the world, 


FORTRAN COLORING BOOK £5.40 


“If you have to learn Fortran (and no one actually wants to assimilate 


string vanables; files; complex programming: 


it for the good of the soul) buy this book. Forget the others-this one is | 


s0 good it will even help you understand the standard, dense, boring, 
unintellible texts.” New Screntist. 


A.N.S. COBOL £4.40 


The indispensable guide to the world’s No. 1 business language. After 
96 hours with this course, one beginner took a consulting job, 


documenting oil company programs and did invaluable work from the 


first day. Need we say more? 


GUARANTEE - No risk to you 
lf you are not completely satisfied your money will be refunded on 


-ondition 


return of the books in good c 


Please send me:- 

.,..Digital Computer Logic & Electronics @ £7.00 
....Design of Digital Gystems @ £11.50 

Algorithm Writer's Guide @ £3.75 

_...Computer Programming in BASIC @ £7.50 

.... BASIC Handbook @ £11.50 

....Fortran Coloring Book @ £5.40 

.... A.N.S. Cobol @ £4.40 

All prices include worldwide surface mailing costs (airmail extra) 
iF YOUR ORDER COMES TO OVER £18, DEDUCT £2 


Cheques/PO’s payable to Cambridge Learning Enterprises or charge | 


to Access/ Barclaycard’ Diners Club etc 
accountno......... 


so 2 8 8 @ 


Telephone orders from credit card holders accepted on 0480-67446. 
Overseas customers (inc Eire) use credit card, or bank draft in sterling 
drawn on a London bank, or International Money Order (add £1 


handling charge.} 
Name 


Address 


Cambridge Learning Enterprises, Unit 50 Rivermill Site, FREEPOST, 
St. Ives, Huntingdon, Cambs PE17 4BR England. 
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TRITON 


COMPUTER 
SYSTEM. 


Designed for ease of construction and flexibility 
Kits come complete and ali components and 
software are available separately. UK designed 
and supported. Fully documented hardware and 


software and a totally flexible approach to system ; _ 
PP y @TVM 10 video monitor 9 

building. Powerful and easy to use system 6 

monitors - a range of languages available Eprom aid (2708) kit 


Firmware is Eprom based and upgrading from 
one level to the next is easy 
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@15.2 with 1.5k monitor 2.5k basic 
@L7.2 with 2k mon 8k extended basic 
@18.2 4k ed/mon 20k res pascal 
®L9.2 CP/M disc based system 
@8k ram card kit (21141) 
®8k eprom cards (EXCL 8 x 2708) 
®@Motherboard expansion 8 slot 
@Trap-res assm/edit, etc. (8 x 2708) 
®Transam BDS80 bi-dir printer 


SEND FOR OUR CATALOGUE 
DETAILS OF TRITON FEATURES! 





£294.00 
£409.00 
£611.00 
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£31.00 
£50.000 
£80.00 
£595.00 
£79.00 
£29.50 
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$100 BOARDS 
8k Static RAM board (450ns) 


Bk Static RAM board 


780 cpu board (2MHz) 
280 cpu board (4MHz) 
2708/27 16 EPROM board £57.00 
Prototype 


board 


£99.00 
(250ns) 
£117.00 
£105 00 
£123.00 


(bare board} 
£15.00 


Video display board (64 x 16 
128U/L Ascu) 
Disc controller board 
K2 disc operating system £45.00 
ASSEMBLE/Z Macro Assm 


£108.75 
£131.25 
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magazines, VERO products including S100 and Eurocard 


| 
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Ribbon Cables, tools, tapes, diskettes, connectors and OK 4 
Tool range 
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TRANSAM COMPONENTS LTD, 12 CHAPEL STREET, LONDON NW1 


& = P/M AVAILABLE NOW FOR | 
| TRITON | 


Disc operating system complete with text editor, 
assembier, debugger, system utilities and complete file 
management. Makes Triton fully CP/M compatible and 
able to run CP/M based software. Triton will support up to 
four 5} or 8” drives single or double density full CP/M 
software user group facilities available. SAE for details. 














CP/M Disk plus manuals (6) «£75.00 
DISK DRIVES & POWER SUPPLIES | 
| SHUGAR? SA400 53" drive £205.00 
SA800 8° drive £380.00 
Power one Bi a | power supplies 
CP249 1. PSU £33.00 
CP3232 3{ peu £60.00 
CP205 1-8" PSU £56.00 
CP206 2-8" PSL £76.00 
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TCL PASCAL — cP/M compatible 


A standard Pascal compiler available on a resident (20k) 
Eprom based configuration® or available to run under 
CP/M on 8" disc plus documentation. CP/M version 
£120 

*P_O.A. 
TCL Pascal Manual and specification £6.50 
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Jan Sinclair 





| Further investigation into the 
| world of data processing 

| reveals an assortment of 

| sorts. 





ata processing, as we've said before now, is the real Setting up : 
| Dee of all but the specialised ‘number-cruncher’ OFF9 OF 
microprocessors. This month we’re going to kick-off OFSO onwards — numbers to be 
by examining a program which is particularly important for sorted. 
data processing applications — a sorting program. Sorting in OFID Number of bytes to be sorted 


OF20 — GO 
Fig.1. The numerical sort program. This is a sort of the type called a 
“bubble-sort”’, in which each pair of numbers is compared in turn. A 


| this context means putting into numerical order and the 
| program arranges a given quantity of bytes into ascending 
order, It could be modified without too much trouble to 


68 


arrange the bytes in descending order. 


machine code sort of this type is very much faster than a similar sort 
operation using a computer language like BASIC. 





| 
| 
NBYTE OF1D store number 
| SGNL OFIE 00 A Sort Of A Program 
DBYTE OFIF 00 This program, listed in full in Fig.1, is by far the most 
RSTR OF20 C4 complex we’ll meet in this series — and took longest to write! 
OF21 00 Next month we'll look at methods of developing and de- 
O22 cs bugging long programs, but meanwhile let’s go through the 
ges Se =| Restore SGNL steps of this program. Addresses OF1D to OF1F contain 
OF24 CO quantities which are needed in the program. OF 1D must be 
OF25 F8 set at the start of a run to hold the total number of bytes 
OF26 C8 which are to be sorted; OF1E and OF1F are set to zero 
OF27 F& Restore DBYTE initially. These addresses have been labelled with names so 
OF28 C4 that you can follow the various fetches, stores and jumps in 
OF29 50 the program. The program itself starts at OF 20, loading 00 
| OF2ZA 31 Restore P1 and storing in OF1E. This is a restoring operation whose 
esd lial fi OF2B 03 Sle purpose will be understood later. Similarly steps OF24 to 
OF2C C5 LD@P1 QF27 load up the number from OF1D and store it again at 
OF2D Ol OFIF. This may seem odd, but the reason is that OF1F is 
OF2ZE F9 CAD decremented on each loop and we have to keep the original 
OF2F O00 number somewhere else. We could use a load immediate for 
OF30 98 JZ to detect this, but this would mean having to alter a quantity inside 
OFS! 02 equality the program to change the number of items. The last of the 
OF32 94 JP to ‘restoration’ items is from OF28 to OF2A, and this lot 
OF33 09 XCHNG restores the lower byte of Pl to 50. We’re making the as- 
| RSTR OF34 B8 DLD sumption that the list of bytes to be sorted starts at OF SO, 
OF3SS GA DBYTE sO that pointer register P1 has been set to this address. 
OF36 9C examine Now for the fun. What we’re going to do is to load in 
Ora? Fa STRT two consecutive bytes, and subtract the second byte from 
CSE Gt) the first. Now if the bytes are already in ascending order, this 
OF39 ES SGNL action will give a negative result, if the bytes are equal the 
OF3A  9C result is zero and if the bytes are in descending order, the 
OF3B E4 RSTR result is positive. Taking these out of order, if the result of 
OUT Ors. sk Monitor the subtraction is positive, the numbers are out of order and 
| XCHNG OF3D C1 Take out they need to be exchanged. We can use a JP instruction here, 
: OFSe FF but we have to be careful, because JP means Jump-if-positive- 
UFSe Ol Extension or-zero. That — or zero — bit is the catch, because if we 
OF40 Cl Take out exchange two equal bytes there’s no end to the number of 
OF41 00 times we can swop the two around and the program will go 
OF42 C9 Put back into an endless loop. 
OF43 FF At OF2B then, we set the carry/link, because we're 
OF44 OT from extension going to do a subtraction. At OF2C, OF 2D we load the first 
OF45 C9 Put back byte from the table which starts at OF50. Now we've got to 
OF46 ~=00 remember that this will leave the pointer P1 at OF 51, because 
OF47 C4 Send it has incremented. When we fetch the next number in the 
OF48 01 to table, using the indexed complement-and-add instruction F9, 
OF49 C8 the displacement number is zero — we're at address OF51 
QF4A D4 SGNL already. 
OF4B 90 Now we have either zero, a positive number or a 
OF4C ET RSTR negative number in the accumulator. We deal with the zero 
OF4D 3F OUT problem first at OF30, OF 31. As we’ve said, the zero result 
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means that the bytes are equal, and the 02 displacement at 
OF31 lets us skip the next steps at OF 32, OF 33. That way we 
don’t get tied into an endless loop in the next steps. 


Stepping Out 
Next steps? OF32, OF33 is a jump-if-positive step, which is 
just a jump-if-positive, since we’ve now eliminated the zero 
possibility. If we have a positive result in the accumulator, 
the bytes need to have their order exchanged, so the pro- 
gram has to jump forward to the address OF3D labelled 
XCHNG. We'll look at that later. If there’s no need to swop 
and the bytes are either in the correct order or equal, then 
the next step is at OF 34. Here the B8EA sequence decre- 
ments and loads from address OF1F, because one step of 
sorting is complete. If the number loaded from OF1F is not 
zero, the JNZ at OF 36 will cause the program to loop back to 
OF2B to sort another pair of bytes, taken from OF51 and 
OF52 this time. If we’ve already run through all the bytes, 
then the byte in the accumulator at step OF36 is zero, and 
the normal loop doesn’t take place. Instead the program 
continues with a load from address OF1E. At the start of a 
run, this address contains zero, but if two bytes have been 
exchanged, this is set to 01, indicating that the bytes are not 
in order. If this byte is O01, then the JNZ instruction at OF3A 
returns the program to address O0F20, so that the whole 
sorting exercise can take place again. If there has been a 
complete run through without any swopping needed, then 
the signal byte from OFIE is zero and the program runs 
through to OF3C. This byte is 3F, so it’s the end of the 
program. 

Now how Is the exchange done? The exchange part 
of the program starts at OF3D and can be reached only by a 
jump. At OF3D, OF3E we have a load-to-accumulator, 
indexed to P1. The displacement has to be FF (—1 in deci- 
mal), because the pointer register has incremented. For 
example, at step OF2C, if we had started at OF50, the index 
would have incremented to OF51. To get the first byte again, 
we need OF51 — 1 which is OF50. Simple, really! Having 
loaded this byte out of its memory address, we use 01 (at 
OF3F) to slip it into the extension register. In our example, 
using the first pair of bytes OF50, OF 51, we would now have 
the byte which was in OF50 stored in the extension register. 
The next load, at OF 40, OF 41 takes out the byte that the 
pointer P1 is pointing to, in our example, the byte at OF51. 
We want this byte pushed back into the first of the two 
addresses, OF 50 in our example. The C9FF instructions at 
OF 42, OF 43 do just this, with the FF ensuring that this byte 
is pushed back into the first address (OF50O in our example). 
Now at OF44, we take back the byte which has been stored 
in the extension, using the 01 exchange instruction. This 
byte has to be stored in the second of the two addresses 
(OF51 in our example), so the C900 instructions take care of 
it, storing at the address stored in P1. Now we have to set 
the signal. The load immediate at OF47 puts 01 in the 
accumulator, and C8D4 transfers this byte to address OF 1E, 
to act as a signal at step OF 38. With the exchange completed, 
we can jump back to address OF20 to start another run of 
the sort. 


Sorting It Out 

That's the program. The set up operation is to dial up OF F9 
and set the byte to OF, then abort to set the bytes to be 
sorted from OFSO onwards. Another abort, this time to 
OF1D, and the number of bytes can be keyed in and three 
‘Mem’ steps will take us to OF20 where the program can 
start. At the end of the sort, the display will show address 
QF3D — and you should know why by now! 
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Try it out after switching on, simply using the ‘gar- 
bage’ as data, and you’ll see the number of bytes which you 
have specified (at OF 1D) put into order. 


A Touch Of Python! 

Now for something completely different. Many applications 
of the 8060 are in control, so that control outputs are 
needed. Most MPU’s need another chip, an !/O port, for this 
job. The 1/O port is connected to the data and address buses, 
and can give various outputs or inputs when addressed like 
memory. A port is available for the 8060; it’s the INS8154, 
which is an optional extra for the Mk 14. For a surprising 
number of applications, though, the built-in features of the 
8060 make any such additions unnecessary. 

What are these built-in features? For one thing, there 
are the three ‘USER FLAGS’, at pins 19, 21 and 22 on the 
MPU and on lines 30, 32, 31 (in that order) on the top edge 
connector of the Mk 14. Each of these can be set (1) or reset 
(0) under program instruction and is latched, so that it’ll 
stay set, or reset, as instructed while the program moves on 
to something else. Just using these as they are gives you three 
outputs, but for more you only need a binary-to-octal 
decoder, such as the 8250 (Signetics), which converts binary 
signals on three lines to eight separate outputs. That way you 
can have Flag 0 giving an output on line 0, F1 an output on 
line 1, FO and F1 an output on line 3 and so on up to line 7. 
If you happen to have a 7445 BCD to decimal decoder 
handy, you can use that by connecting the D input (pin 12) 
low and using outputs 0 to 7 only (pins 1 to 7, and 9). We’re 
just going to taste what can be done by attaching LED’s to 
these outputs, Solder wires to the edge connection at posi- 
tions 30, 32, 31 and connect the ends to LED’s with limiting 
resistors of around 2k2. | used the ever-handy Eurobread- 
board for this and other ideas described next month. Make 
sure you know which LED is controlled by which flag. 


BACK OF20 C4 LDI 
OF21 O01 
OF22 07 CAS 
OF23 90 JMP 
OF24 FB BACK 


Fig.2. The Flag outputs — using LEDs to detect the outputs, the 
program shows how the flags can be set. 


This done, try the program in Fig.2. Not much to 
it — it loads 01, transfers the 01 to the status register, then 
loops back. What happens when you run it? That’s right, 
LED O comes on and the display goes out. Why does the 
display go out? Because we’re running an endless loop, with 
nothing to display (to get out, press ‘Reset’). Why are we 
running an endless loop? Good question — we don’t need to, 
thanks to the latching of the flag outputs. We can, therefore, 
use the even shorter program in Fig.3, which ends with 3F 
after the CAS (07) instruction. The LED remains lit and the 
display shows the start of the monitor program. Now if we 
alter the program, placing 02 or 04 at address OF 21, we can 
light one of the other LEDs. If we use numbers like 03, 05, 
06, 07 we can light combinations of LED’s. To put them out, 
reset, or run the program again with OO loaded in at address 
OF21. 


START OF20 C4 LDI 
OF21 01 
OF22 O07 
OF23 3F OUT 


Fig.3. Because the flags are latched, this even shorter program can be 
used. 
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A Flash Of Inspiration 

Next item — flashing an LED. To flash any of the flag LED’s, 
we need to latch it on, wait for some time, turn it off, wait 
again and then repeat. The delays have to be built in because 
of the fast clock speed; if we didn’t build in a long enough 
delay we wouldn’t be able to see the flashing. Incidentally, 
using shorter delays gives audio outputs at the flags, and with 
three flags you could have a melody and two harmonies — 
very tempting, though difficult to write, and a definite step 
up from your monophonic door bell. 

We digress. Fig.4 shows a flashing LED program. The 
LED that is flashed is selected by the step at OF21, so that 
for other LED’s or combinations of LED’s you need a differ- 
ent number here. The sequence is simple. We load in 01 (or 
whatever) and CAS (07) to turn the LED on, delay for as 
long as possible by loading FF and delaying (8F) for the 
maximum count of FF as well and then turn off by loading 
00 and exchanging. Another delay is then needed (or you 
won’t see any flash) and then the program loops back to the 
start. Because it’s an endless loop, the display goes out and 
you'll need to press RESET to get out of it. 

Now we could run a sequence of lights by having a 
long program consisting of selecting the light, turning on, 
delaying, turning off, selecting the next one, and so on, but 
this sort of thing looks more of an application for a table. 


LOAD OF20 C4 
OF21 O1 Any other LED or 
OF22 O7 combination of LEDs can be 
OF23 C4 chosen by altering the 
OF24 FF number used at OF 21 
OF25 8F 
QF26 FF 
OF27 C4 
OF28 OO 
OF29 O7 
OF2A C4 
OF2B FF 
OF2C 8F 
OF2D FF 
OF2E 90 
OF2ZF FO 


Fig.4. A simple program for flashing an LED on and off. 

aE hp oct a ee ee ae 
It’s also an application for a technique we haven’t used so 
far — a subroutine. Fig.5 shows a program for lighting the 
LED’s in sequence, extinguishing each one as the next one is 
switched on. The main part of the program is reasonably 
straightforward, but you have to know what the thinking 
behind it is to follow it through. All the steps from OF15 to 
OF20 are concerned with loading starting addresses into 
pointer registers P1 and P2. The address for P1 is OF 40 and 
the address for P2 is OF 50. Both of these addresses are within 
reach of a program relative jump, but we need one for an 
auto-indexed table and we’re using the other for a subroutine 
because we want to. The subroutine is called only once on 
each loop, and from the same place, so we could equally well 
have used JMP instructions, but this is a good opportunity to 
try out a subroutine. 

P1 is being used as a table pointer, then, and P2 for 
the subroutine. It’s more usual in 8060 systems to use P3 
for subroutines, but P3 is used so extensively by the monitor 
that it’s best left alone unless you like living dangerously. 

At OF21, we set up a counter for the number of 
lights we want to flash in sequence. We’ve chosen three, but 
if you want various combinations of lights to come on and 
off you will need greater numbers here. This number is then 
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RELOAD OFIS C4 Load 
OF16 OF Registers 
OFIT 35 
OF18 C4 
OF19 OF 
OF1IA 36 
OF1IB C4 
OF1C 40 
OFID 31 
OF1E C4 
OF1F S50 
OF20 32 
OF21 C4 
OF22 03 
LOAD OF23 C8 
OF24 OF LAMPS 
START OF2Z5... Co 
ON OF26 Ol 
OF27 O7 
OF28 3E 
OF29 C4 
GFF OF2A 00 
OF2B O07 
OF2C B8 DLD 
OF2D 06 LAMPS 
OF2E 9C 
OF2r Fs START 
OF30 90 
OFS] Es RELOAD 
UF32 SF OUT 
LAMPS OF40 Q1 
OF41 Q2 
OF42 04 
OF43 3F 
OF50 3E 
OF51 C4 
OFS52 FF 
OF53 8F 
OFS54 FF 
OF55 90 


F56 OF 
Fig.5. An elementary ‘“‘traffic-light” program. 


Hh ati ik toy arse, ANS OE at As ER dd a 
stored (steps OF 23, 0F24) into address OF 33, from which it 
will be fetched and decremented on each loop. The flashing 
starts at OF25. At OF25, the auto-indexed load instruction 
takes the first byte from the table (at OF 40), puts it in the 
register and increments the pointer address (to OF41). As 
usual, this byte, the lamp, number, is exchanged into the 
status register so that the LED comes on. At OF28, the 
instruction is 3E, meaning exchange program counter with 
pointer 2. Now the address which is loaded into pointer 2 Is 
OFSO, so the exchange puts the program counter to OFSO 
and stores OF28 in P2. The counter then increments, as it 
always does at the end of an instruction, and the next pro- 
gram step is at OF51. This is the start of the delay sub- 
routine, using the familiar steps. At the end of the delay, 
there’s a jump-back-to-OF 50 instruction. What-does that do? 
At OF5O, the instruction is 3E, the exchange code. Exchang- 
ing now means that the address in P2, which has been OF 28 
since we previously exchanged, goes back into the program 
counter and OFSO (the address to which we jumped at the 
end of the delay) goes back into P2, restoring it to what it 
was. The program counter then increments and the next 
instruction comes from OF29. Notice that the exchange 
instruction 3E had to be at the start of the subroutine so that 
the correct address could be loaded back — if we put it at 
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OFSO 3E 
OFS] C4 
OFS2.FE 
OFS3 8F 
OFS4 FF 
OFSS C4 
OFS6 FF 
OFS7 8F 
OFS8 FF 
OFS9 90 
OFSA  F5 Fig.6. One method of obtaining longer delays. 


OFSS5 that’s where the next subroutine would land up; not 
so useful! 

At OF29 to OF2B we switch the LED off, and then 
steps OF2C to OF2F select the next lamp, decrementing the 
lamp count and looping back. When all the lamps have been 
lit in sequence, we get to OF 30, which puts us back to OF 15, 
reloading the registers. 

One of the advantages of this scheme is that it lets 
us play around with different sequences and delays. You can 
get whatever sequence you want by using a longer table, with 
the correct number of bytes loaded in at OF22. You can get 
different delays by modifying the subroutine shown in Fig.6. 
This uses two lots of delays, so that the ON part of each 
lamp is longer. Not enough? Then try the subroutine shown 
in Fig.7. This loads a timing byte, entered at OF 53 into store 
at OF S51. The usual delay follows, but at the end of the delay, 
the timing byte is decremented, and the number tested at 
OFSC. If the byte is not zero, the delay is repeated and only 
when all the repeats are finished does the subroutine go back 


Micro-Co 
for the MIDLANDS 


Nascom and Commodore Specialists 





A full range of micro computers and peripherals are 


available, whether buying or browsing we can give 
helpful and friendly advice. 


Commodore Business Systems are suitable for the 
professional office, the small business or the sole trader. 
We will be pleased to give advice and a demonstration. 


Nascom 2 systems can be fully built and tested to 
order. We are sole distributors for the Micro Type case 
for Nascom 1 and 2, also stockists of the William Stuart 
colour graphics and full range of ‘add-ons’. 


Crore AM IN = 
Business & Leisure Micro Computers 


16 The Square, Kenilworth, Warwickshire CV8 1EB. 
Tel: (0926) 512127 
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IN OFSO 3E 
STORE OF 51 00 
OFS2 C4 
TIME OF53 OA 
OFS54 C8 
OFSS5 FC to store 
DLY OF56 C4 
OF57 FF 
OF58 = 8F 
OFS9 # FF 
OFS5A B8 
OFSB- F6 
OFSC 9C back to 
OFS5D F8 DELY 
OFSE 90 back to 
OF5F FO IN 


The byte at OFS3 determines the total time for each light. 


Fig.7. A better method which enables the delay time to be more 
easily controlled. 
SS a eS ee Ae eS 


to the entry point. We’ve used OA at OF53 to determine the 
delay; long delays are possible with this scheme. 


If Music Be Microed...... 

Music generators use a more complicated scheme, because 
two delays are needed, one for on and one for off. The delay 
has to be taken from a table, because delay decides fre- 
quency and you wouldn’t want a tune with just one note. 
The number of times you loop round ar, on-off flag program 
determines the duration of a note and this is taken also from 
a table which loads a counter. 








Happy Memories 








4116 200ns £4.50 
2114 200ns £4.75 
2708 450ns £4.95 
21L02 450ns 85p 












4116 150ns £5.50 
2114 450ns £4.25 
2716 5 volt £16.95 
21L02 250ns £1.25 










VERBATIM mini discs soft sectored — 
with FREE library case £19.95 per ten 


SALE 


We're moving’ shortly to new 
premises and don’t want to carry 
much. Bargains from Sat. 26th April 
All prices include VAT. 30p postage on 
orders below £10. Access and Barclay- 
card. All order to: 











DEPT CT 
19 Bevois Valley Road, Southampton, 
Hants. SO2 0JP Tel: (0703) 39267 
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nm MINI-ADS 5 


CLASSIFIED INFORMATION 





Semi-Display:— 


1- 3 insertions — £5.50 per single column centimetre 


4-11 insertions — £5.00 per S.c.Cc. 
12 insertions — £4.50 per S.c.c. 


Classified: — 


21 pence per word (minimum 25 words) 


Box number £1.00 extra 


ALL ADVERTISEMENTS IN THIS SECTION MUST BE PRE-PAID 

Closing date: — 2nd Friday in month preceding publication 
Advertisements are accepted subject to the terms and conditions 
printed on the advertisement rate card (available on request) 

Cheques and postal orders should be crossed and made payable to 


‘Computing Today’ 


CLASSIFIED ADS, COMPUTING TODAY, 145 CHARING CROSS 


ROAD, LONDON WC2H OEE 


EAST ANGLIAN MICRO ENTHUSIASTS SEE 
US FIRST! 
EASICOMP ‘COMPANION’ — Superboard, smart 
case, 8K RAM, BASIC and manuals, UK spec, 1 year 
guarantee £280. SUPERBOARD 4K RAM, BASIC, 
manuals, UK spec £156. MICROCASES red/biack or 
ivory/brown £28. PSU KIT for Superboard, etc. £15. 
MODULATORS £4.50. 4K RAM 2114 £34. Range of 
components in stock, DATA CASSETTES C12 plus 
case 55p or 10 for £4.80. REGULATORS various V/A 
eq 5V 3A €2.50 (KIT). SOFTWARE for Superboard, 
PET, Nascom, Research Machines — 1st class new 
programs £1.50 — £3.50. WANTED — Software for 
Superboard, PEI, Nascom send tape/listing for 
approval must be good original material, Highest 
commission rates S.A.E. details/lists. Enquiries 
welcome, Callers any time (By appointment). Prices 
include post (discount to callers) BUT NOT VAT so 
please add 15% VAT to totai. All ex-stock 
Easicomp Ltd. 
0603-4 16352/407923 
57 Parana Court, Sprowston, Norwich. 






J. MORRISON (MICROS) 
@4K BASIC for 6800 systems, powerful arithmetic 9 
digit exp. £ 99 

Data/Listing £9.00 


Eprom \ 
@STANDARD ASSEMBLER approx 23K supports 
FCB, FCC, ORG, EQU, RMB. Ali motorola er. 


nics. Data/Listing 7.50 
@6800 TRACER displays CC, AB, INDX, SP, Address, 
Data. Data/1K Listing £3.50 


@LIFE. The Game. Fantastic display manual or auto 
mode, generation, population counters. Requires 
2K Ram. 1K memory mapped VOU 
Data/Listing £3.50 
Other games from £1.00 S.A.E. Lists 
All prices inclusive. 17 Summersell 
Bentons Rise 


Tel. 01 761 1186 London S.E.27. 





MK14 CORNER interface Board, includes 
Flag Driven Mains Relay, LED Indicators 
for all Serial 1/O, A/D and Single Step 
Chip, Prototype Area; PCB and Circuit 
£3.95. Replace calculator display with 3” 
FNDS500s; PCB, Filter and Instructions 
£1.95. Ready-built Replacement Key- 
board £11. Useful notes on MK14 75p. 
Programming sheets 95p a pad. Rayner, 
‘Kismet’, High Street, Colnbrook, Bucks. 


50 Hz SUPERBOARDS 


BRITISH MODEL 
from £190 plus VAT 


Fully built, tested and set up 
Authorised dealer backup 
Free cursor control, backspace, etc. taps 
C.T.S. 1 Higher Calderbrook, 
Littleborough, Lancs. 
Tel. Littleborough 79332 anytime 
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(Tel. 01-437.1002) 


uHEX EPROM 
PROGRAMMERS 


426 2508/2708/2758/2516/2716 
Dual and Single supply Eproms, £95 


416 2704/2708/2716 Dual only, £65 


480 2704/2708 Kit £35. Built £40 


All programmers require only stan- 
dard power supplies. 

The 426 and 416 are cased and nave 
push-button selection. 

Program any length block into the 
Eprom. 

Software included. Range covers 280, 
8080, 6800 and 6500. State machine. 


PIO, PIA INTERFACE MODULES 


Available for Z80/8080 and 
6800/6500. 


Prices include carriage. Please add 
VAT. SAE for further product 
information. 


MICROHEX COMPUTERS 
2 Studley Rise, Trowbridge, Wilts. 





A SUPERCASE FOR 
YOUR SUPERBOARD! 


Precision formed in super quality 
ABS — supports a TV 


Complete with all screws and 
holes for instant fitting 


Exciting Flame Red (black base) or 
lvory (brown base) 


COMPUKIT model too! 


Instant refund guarantee — OF 
send for leaflet and Superboard 
software list 


MICROCASE 


15 HAVELOCK ROAD, 
BRIGHTON, SUSSEX 


£26 plus VAT post free 


“TURNS A BOARD INTO A 
REAL COMPUTER” 


















INTENSIVE WEEKEND 
COURSES IN 


BASIC 


including hands-on mini com- 
puter operation. 





This short intensive course is intended to 
instruct from minimal knowledge to an 
operational capability of computer pro- 
gramming in BASIC high level language. 
The course is fully residential from Friday 
evening to Sunday afternoon. 

Option of non-residential weekend, week- 
day evening and weekday courses avail- 
able if required 








For further details of dates available, 
fees, etc. Phone (0401) 43139, or write to:! 
Dept CT ‘ | 
CLEVELAND BUSINESS SERVICES 
Cleveland House, ROUTH 
Beverley, North Humberside 


+ 


50Hz SUPERBOARDS 
BRITISH MODEL 
NOW FROM £150 - VAT - 0.&p. 


AUTHORISED dealer back-up 


CTS. 1 Higher Calderbrook 
Littleborough, Lancs 
Tel Littieborough 79332 any time 


000000806860 860 
COLOUR MODULATOR 


Kirt OR ALL TV GRAPHICS! 
£9.95 Red, Green, Blue inputs (can be 
° mixed). Available now. Nascom 
inc. UHF Colour Kit, £45.00 + VAT + 
MODULATOR Graphics Software. 
WILLIAM STUART SYSTEMS 









Dower House, Billericay Road, Herongate, Brent- 
wood, Essex. CM13 3SD. Tel: (0277) 810244 
Barclaycard Access welcome 


ASR 33 TELETYPE excellent condition 
with stand and 4 reels paper. RS232 com- 
patible £450 o.n.o. C. Bowden Phone 828 
8695 (London) anytime 


COMPUTER REPAIRS. Kits Built. We have 
been in Computer Business two years and 
use modern computerised testing. 
Repairs to most makes E.g. MK14 £2.50, 
Nascom 1 £5.00, Nascom 2 £12, UK101 
£12, Elf 2 £4, Acorn £3.50 and others, plus 
parts and postage. Good turnaround Elec- 
tronic devices made to your specification 
XY Graph plotter £45 and computer inter- 
face if required £15 plus carriage. MK14 
VDU kit £25. Large printer with tape 
punch, reader desk and electronics, but 
requires computer interface. £200 callers 
only. Phone evenings, Redditch (0527) 
61240. Redditch Electronics, 21 Ferney Hill 
Avenue, Redditch, Worcs., B97 4RU. 
MK14, cased, calculator keyboard, P10, 
extras RAM, Cassette interface, Revised 
Monitor, £60; VDU board, £30; PROM 
programmer kit, £10; S. C. Jackson, 11 
Forest Court, Moseley, Birmingham (021- 
449 5399). 
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TRITON, L5.1, full 4K RAM. Fully built and 
tested, complete with documentation and 
calibration tape. £275 o.n.o. Ring Reading 
(0734) 341996 evenings/weekends. 


L5.1 Triton System with full board RAM. 
Fully built and tested. Manual and leads 
included, £330. Colchester 61104. 


FOR SALE. Acorn Computer. Practically 
brand new, assembled and tested. Com- 
plete with power supply and all literature, 
£80.00. Phone Pontesbury 214, 4 p.m. 
onwards. 


SUPERBOARD Il, 3 months old, case, 
P.S.U. Modulator, as new. Few programs, 
£250 or best offer. Phone 061 624 9447 
evenings. 


CHEAP PRINT -— Complete package — 
printer, interface, software, even paper. 
These are surplus but reconditioned and 
guaranteed plain paper impact printers. 
Ready to run for Triton, £47.50 plus 
carriage. Other systems S.A.E. Davidson, 
Littlefield, Hawling, Cheltenham, GL54 
5SZ. Phone 04515 514. 


BRITISH PATENT NO. 1 475 471. Floating 
Point Apparatus and Techniques. Owner 
desires commercial exploitation on 
reasonable terms by licence or sale. 
Inquiries Fitzpatricks, Chartered Patent 
Agents, 14-18 Cadogan Street, Glasgow, 
G2 6QW and Warwick House, Warwick 
Court, London, WC1R 5DJ. 


UK 101 4K RAM, fully built and 
operational in portable case. Also cas- 
sette deck and programs tapes, £255. A. 
Talbot, 24 Earle Street, Barrow’ in 
Furness, Cumbria. 


NASCOM 1, P.S.U., documentation, soft- 
ware, spares, cased, £200 o.n.o. Also 
MEK6800D2, £90. SMART 1, £90. Offers 
considered. P. Watson, 101 Village Road, 
Bromham, Bedford. Tel. Oakley 2867 
anytime. 


EXPLORER 85, 20K RAM, 10K ROM, 8K 
Basic on tape and ROM. VID terminal 
both housed in makers cases in IBM Blue 
fitted extractor fan. Mint £400 o.n.o. 01- 
560-0793. 


77-68 CPU, MON 1 boards, complete and 
working. MON 2, some chips missing. All 

manuals and 6800 Cookbook, £80 o.n.o. 
(will split). Lots of 2114's, £3.25. Phone 
07073-36330. 


TRITON computer, 4K L5.1 monitor and 
Basic plus 4K of RAM. Fully cased and 
complete with documentation and games 
tapes, £230. Telephone Fareham 282208 
evenings. 


WANTED: Small quantity TMS 4063 
RAMS. Will also consider boards contain- 
ing these. Telephone Bradford 26731 ask 
for Mike Hartas. 


NASCOM ll, with 16K RAM) board. 
Graphics, 8K Basic. Professionally built 
and fully tested. You can try it before you 
buy it, £435. Tel. 01-953-9545. 


SWTC VDU, 64/32 characters per line, 16 
lines, switchable Baud Rates, R$232 inter- 
face, UHF modulator, £200. Ring Mr. 
Yelland 01-531 0716 after 6 p.m. 
(Walthamstow). 
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MUST SELL. 7768 Boards, some fully 
constructed, some bare, Touch keyboard, 
19” 5u Rack, cassette interface, etc. Will 
sell £140 the lot or individually. Phone R. 
Kilburn on 01-478-2635. 


$100 MEMORY, 8K Static Ram Board 
complete with 450N SEC 2102 Chips £60. 
16K Static Ram Board complete with 
450N SEC 2114 Chips £100. 16K Eprom 
Board partially built £15. Nascom 1 Sloo 
Buffer Board £10, all with data sheets, six 
Newbear 2K Ram Cards 43 way BUS 
complete with 450 as 2102 Memory Chips 
£10 each. 


FOR SALE, APPLE 2 PLUS. 6 Months old, 
£625 including VAT. Telephone 0624 822 
463. 


APPLE super software, bargain prices, 
send for list. T. Kerruish, 53 Silverburn 
Crescent, Ballasalla, Isle of Man. 


ASR 33 TELETYPE, excellent condition 
with stand and 4 reels paper. RS232 
compatible, £450 o.n.o. C. Bowden. 
Phone 828 8695 (London), anytime. 
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PET 2001-8 — Fitted Upgrade ROM, hobby 
use only. With manuals and many pro- 
grams (tutorials, utilities and games) — 
£425. Phone Blackpool (0253) 869108 
evenings/weekends. 


MK14, includes case, power supply, 
single shot, cassette interface, improved 
monitor, RAM 1|/O, extra RAM, elec- 
tronically debounced keyboard, full 
documentation, extra literature, £70. 
Electronic debounce info (ten chips) and 
PCB layout, £4. Phone 01-366 4297 


IMPROVED MK14 MONITOR: Alpha- 
numeric keyboard, labelled cassette files, 
vdu routines. Uses existing hardware. 
Full documentation, £7.50 or sae for 
details: P. R. Trevellick, Queens College, 
Oxford. 


PLAY SPACE INVADERS on your NAS- 
COM. Full feature, 3K object code. Many 
options. SAE for full details. J. Atkins, 37 
Wellington Road, Maidenhead, Berks. 
Telephone 0628-35145. 


FOR SALE, APPLE 2 PLUS. 6 months old, 
£625 including VAT. Telephone 0624 822 
463. 


ADVERTISING INDEX 


ACORN COMPUTERS. .........ccssssesersesseees iercere | 
BARINGLOCK LUD iiisctccedcccsccsscssnaserens reihaanan ies 
Bie Sees he caserens eewere concreeanrewmhtcnesuaneencccaarens 
OU FL oe Re eee ire Breet Coen perce reer errr ere Ce 
CAMBRIDGE LEARNING ENTERPRISES . Sua uh esta alae aeiegi eas ues eae oareh xia niin areas np ciawicoten ache aa 66 
CARTER KEYBOARDS. ............:ccccceseseeeeeeeereeees | 

CHROMASONIGG. ..)..........::::cesssseeeeesersenes Gacpugert 
COMMODORE SYSTEMS ......... Scuanctiniiensnsd ce 


BUSINESS & LEISURE . 


COMP, COMP, COMP 


HAPPY MEMORIES Psasmasnnnenennnirnenni 
A. J. HARDING (Molimerx) ............-----. Sie 


HENRY’S RADIO 


INTERFACE COMPONENTS ................-.....06 
LOWE ELECTRONICS. .............c..cssrersseessscesesenes 
APP LEVVARE ies ssncrccesececntnan: susie SS arcana 
MIDLAND TRADING CO uoccssseessecsseesssesseesees “ae 
MIGHTY MICRO ........... eee tasers examinee 
BASCOM iinnnesccentensscenecs oc cnesnternessnicin alison nade ats 
PE BEAR iicescestesccecncisendorsnewatnicsannin aden 
ee NS oo oa ci tesnenemcverecneenr ce oss ed epsaacaee 
POWERTRAN COMPUTERS ..............-.::::0 
SCIENCE OF CAMBRIDGE .....................---.06 
TANGERINE COMPUTER SYSTEMS ............ 
TERMINAL DISPLAY SYSTEMS ............::00006 
THMIEDATA. ..rsccsusstesccssrenssevrsennetscnsennsnrseecensseenacs 
TRANSAM COMPONENTES) .........::::cccccerercees 
ME ere eas acca ena uaa ead nee nantinaiesie ae one anaxen 
WM. STUART SYSTEMS. ..............:.0:cceeeees 
WINCHESTER TECHNOLOGY . seittnaenennetaceeoietel , 


£39-50 

+£1-50 P&P + VAT 
Our KB060 keyboard is designed for ease and accuracy of 
use, with 60 keys arranged in stepped rows, auto repeat 
function and 2-key rollover. UC and LC ASCII coding. 
Brand new; built and tested. Rigidly constructed and 
supplied with full data and mating connector. §.a.e. for 


PCCP TCO C CROCE C ET CCP ee 


PUTT TTT T Terre rrrreeericic ieee ere eer etree 





TIMEDATA Lid. 57 Swallowdale, Basildon, Essex 
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A new style chronograph 
with two buttons either 
side of the watch. Con 
stant display of hours 
mins, secs, with the aa- 
ded feature of weekday 
and am/pm indication 
Month, date and weekday 
iS aN Optional display with 
date indicator The 
chrono has split and lap 
mode facilities running to 
1/100sec 10 function 
4 flags and 6 digits 
Back-light and adjustable 
Stainless steel strap 


ONLY £8.95 







GENTS MEMORY CALEN- 





GENTS (4 BUTTON) 
CHRONO 









DAR ALARM CHRONO 


LATEST TECHNOLOGY '! 
Constant display of hours, 
mins, secs, weekday and 
snooze alarm indication 
A further two optional 
display modes are avail- 
able, one being the calen 
dar and month, which can 
be increased or decreased 
to give the appropriate 
month of the year A 1 
1O0Oth sec chrono with 
split and lap mode facil 
ities is built into the 
watch. A 24 hour alarm 
with a 10 minute snooze 
function is also standard 
to the watch. A further 
feature is the back-light 
and fully adjustable stain 
less steel strap 





Another superb ladies 
watch with that extremely 
popular sugar frosted fin 
ish. Links can easily be 
removed from the strap 
and the clasp has a spring 
mechanism built in to give 
a comfortable fitting 
Constant display of hours 
and mins, with month 
date, secs, auto calendar 
and back-light 


£10.50 
ZETRON! 





VALUE AT £19.95 


ee 


LADIES SUGAR 

























MITRAD 


(MIDLAND TRADING COMPANY) 
ZETRON! THE UNRIVALLED RANGE IN ELECTRONIC DIGITAL WATCHES. ZETRON! 


Brand new 1980 style 
Basic working modes of 
chronograph. 24 hour 
alarm and dual time zone 
Constant display of hours 
mins, secs and weekday 
indication with am/pm 
T2 and Al flags. Date 
indication. The chrono 
runs to 1/ 10th sec. With 
the 1/10th s running 
along the bottom of the 
watch. It has a twelve 
hour capacity. The 24 
hour alarm system is 
actuated for a full 60 
seconds. Dual timing 
facilities give the watch 
the added touch of com- 
pactness. Back-light 
closely woven adjustable 
stainless steel strap 


ONLY £15.50 





GENTS 


Latest technology! Con 
Stant display of hours 
mins and secs 


jate and month with 


weekday 





ica 
d 

















this Outstanding watcl 
24 hour alarm ; count 
down alarm. The watch 
can be set to chime on 
every full hour. A 1 
100th sec chrono is 
standard to the watch 
Can be switched off 
Mineral glass face. The 
watch also has a battery 
hatch backlight and in 
finitely adjustable stain 
less steel strap 


Probably the best looking 
chrono on the market 
Constant display of hours 
mins. secs with am/pm 
indication. Also month 
date and weekday indica- 
tion. 1/100th and 1, 
10th sec with split and lap 
mode facilities. Back- 
light, closely woven ad- 
justable stainless steel 
strap 


SPECIAL £8.95 


Before buying a digital watch. consider the following points we 


offer 


(i) 48 hour despatch guaranteed 


(ii) Full instructions and 12 month guarantee 


(iii) 10 day money back guarantee if not completely satisfied 


(iv) Free felt presentation case with each watch 
(v) Our own personal satistaction guarantee 
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GENTS CHRONO ALARM 
(FRONT BUTTON) 


MELODY MULTI 
CHIME ALARM CHRONO 


VALUE AT £19.95 


GENTS CHRONOGRAPH 





GENTS MELODY ALARK 


CHRONO 


Brand new 1980 style 
Another unique watch 
from the Zetron range 
Constant display of hours 
mins, secs, weekday 
am/pm and mode square 
flag indication. The 
chrono runs to a 1/10th 
sec with split and lap 
mode facilities. Dual 
timing facilities are avail- 
able. A musical tune 
Yellow rose of Texas 1s 
used as the alarm system 
which plays for 20 secs 
The tune can also be 
activated at an instant 
with the press of a button 
Back-light. Another unt- 
que feature ts the fact that 
the infinite adjustable 
Stainless steel strap is 
built in as part of the 
watch 


ONLY £17.75 










































LADIES COCKTAIL 








< i e af style fc L 
— sce 

‘a ~ ‘ i. 3 hing 

Lonstant Sspiay 

S anc mins witt 

Month 3° secs auto 















VERY SPECIAL £10.50 












GENTS FRONT BUTTO 
ALARM 


Latest style! Constant dis- 
play of hours, mins, secs 
am/pm, weekday and 
alarm indication A 
further two optional dis 
play modes are available 
The watch comprises of 7 
digits, 12 function and is 
programmed to the year 
2009 The alarm can be 
set to any time within 24 
hours and operates for 30 
sec. Back-lignht and a 
closely woven adjustable 
stainless steel strap finish 
the watch off with a really 
superb sleek look. only 
8mm thick 


£13.25 



























WHERE RELIABILITY, STYLE AND ELEGANCE REALLY COUNT  ZETRON! 


Phone or write for full comprehensive catalogue on the complete rang 
of digital watches we carry. Large discounts available for bulk buyers. 
Trade lists on application. P&P per item 85p which includes insuranc 
Cheques or PO's should be made payable to MITRAD and sent to De 
(CT), 58 Windmill Ave, Kettering, Northants, NN16 8PA. 
Kettering 522024 (STD 0536). 


COMPUTING TODAY MAY 1 


* 6502 based system — best value for money on the market. 
* Powerful 8K Basic — Fastest around * Full Qwerty Keyboard * 4K 
RAM Expandable to 8K on board. * Power supply and RF Modulator on 
board. * No Extras needed — Plug-in and go. * Kansas City Tape 
Interface on board. * Free Sampler Tape including powerful Dissassembler 
and Monitor with each Kit. * If you want to learn about Micros, but 
didn’t know which machine to buy then this is the machine for you. 


AVAILABLE READY 
ASSEMBLED & TESTED 


KIT ONLY £199 - va 
NO EXTRAS NEEDED | IlREADY TO GO FOR £249 - 


| 6502 Assembler/Editor for Compukit £1490 || | 


The Compukit UK101 comes in kit form with all the parts necessary to be up and working, supplied. No extras are 
needed, Ater plugging in just press the reset keys and the whole world of computing is at your fingertips. Should you 
wish to work in the machine code of the 6502 then just press the M key and the machine will be ready to execute your 

commands and programs. By pressing the C key the world of Basic is open to you. 












NStrucho: moved t This machine is ideal to the computing student or Maths student, ideal to teach your children arithmetic, and is also great 
Dr. A.A. Berk, @S° ©! fun to use 
° . . ’ 
& Because of the enormous volume of users of this kit we are able to offer a new reduced price of £199 + VAT A 
o o os x ¥ 
8MHz ouper Uvality Moculators 


6MH2 Standard Modulators 
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only £295 ee 
; : » % 
etn ql 
ie > 


* 
bg > 
Pee 
é SA 
~ ' ri . 
} _ 





fl 1s me (tr. Gi ry {~» Jatheata if . 
,iZ Computer Grade Cassettes iUTo 






S100 Expansion Wiotherboard for 





Full Range of Software Available 
Mode! with numeric key pad £389 + VAT 
4K Level | machine only £251 + VAT 





ppy Disk Library Ca - £3.50 | Your choice of freebies with a 
prom Boards £63.00 every Nascom 2 purchased from us NEV REDUCED 
8K Static Ram Boards — $100 £110.00 either FREE POWER SUPPLY PRICES 
OR FREE GRAPHICS ROM - 
artridges for Grandstand £11.99 oes K = 
Uueorge Risk Ascu Keyboarc £39.00 TAKE NASCOM 2? 16K £549 : Ss 
a Microprocessors 280A 8b CPU This wil un at AMA 22K £649 _ 
Full Range in Stock 3 ure se i = cece ge és Seat epigae ae 
! 7 shes : TRY, ACHETER 's pan RRP £795 
INTERFACE for 32K 
Keyboard “New cxoanced * _ KEY j state 
T.V. The 
1.0. 
12° BLACK & WHITE 
LOW COST VIDEO 
MONITOR 
Roel ssibie to House input On the cassette and output RRP £79 
PIO. There is also 9 totally uricommutted Parallel 1/¢ only £69 


nt @ idea! for home, personal and business computer systems 
Documentation §. nstruct ticle prowded for @ 12" diagonal video monitor @ Composite video input 
NOSE WhOY ab "er fryvare mas Bel @ Composite video input @ Compatible with many com 


aded for the monitor and Ba puter systems @ Solid-state circuitry for a stable & sharp 
Basic Tne Nascom 2 contains a full BK Micr fs Ase picture @ Video bandwidth - 12MHz + 3D8 @ Input im 


Widittonal features ike DEEK DOKE pedance -75 Ohms @ Resolution . 650 lines Minimum In 
1 Central 80% of CRT: 550 Lines Minimum beyond central 















Please add VAT to ail prices — Delivery at cost, will be advised at time of purchase. Please make 
cheques and postal orders payable to COMPSHOP LTD., or phone your order quoting 
BARCLAYCARD, ACCESS, DINERS CLUB or AMERICAN EXPRESS number. 

CREDIT FACILITIES ARRANGED — send S.A.E. for application form. 





Y mond 61h Wilk Hers 14 Station Road, New Barnet, Hertfordshire, EN5 1QW_ ‘Telex: 298755 TELCOM G 
— 4s =a Telephone: 01-441 2922 (Sales) 01-449 6596 
| mus cee 3429 OPEN - 10 am - 7 pm — Monday to Saturday 
“Europes Largest Discount C/ose to New Barnet BR Station — Moorgate Line. 





® Personal Computer Store & dota in IRELAND at: 80 Marlborough St., Dublin 1. Tel: Dublin 749933 (Part of the Compshop Ltd. Group) 
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ZS00L 6 ws 6 = »« S1435 
MC6800 . fie: - Bearbae 1 77-68 CPU KIT £35.00 |e 
| MC6802 8 Bi © Salles oes pipet 
MC6821 : es Bearbag o 17-0 68 4h RAM KI] - . £55.00 [asm 
MC6850 £ 4.99 Bearbas 6 77-66 MON J] BIL . . «© «'s = £37.50 
= MCGBLOAP ee Bearbag 12 77-68 V.D.U.KIT .... . . £42.50 
a 780 CPU 2.5MI Ly £ 8.99 Bearbay LS 77-68 MON 2? 2 KUT = oe a Ag £47.50 
| 7.80 PLO 2.5MU¢ £ 7.99 Bearbasy 16 77-68 EPROM BOARD KIT vee me red Pee |i 
ABO CVC 2.5MET bE 7.49 ey A, far ES MP 
mi) ZSO SIO. £2557 Bearbag I (7-06 r1O BOARD 0 Se ae £40.00 
we) Z80A CPU 4NtILZ eee Bearbae 23 77-68 32K DYNARAMKIT . . £75.50 
780A PLO 4MIL £ 10.00 Bearbay 18 GCASSETTEINTERFACE . . . £12.50 
ZS0OA CUCL 4M Ly Y 10.00 Pee ) eee on es 
ma SC/MP 11 b 8.88 eo STOP PRESS! 
tel te Goat — om 6809 & FLOPPY DISC CONTROLLER BOARDS 
cee © ae s| NOW AVAILABLE — SEND/PHONE FOR DETAILS. 
iss 6502 £ 9.90 i is ew 
we) 6522 . £ 7.30 | | v7) | 
6532 1276 Le | KEYBOARDS oe 
6551 f 10.79 cme aun Boxed 76 key, high quality Ex-Avionic Computer Keyboards , 
zy = £38.00 
— = i elitaet oc | a 
= ’ ssa 
m/2708......... £ 6.99 = TANDON TM100 : 
4116 (16K Dynamic) £ 6.99 eel £250.00 
mx! 2716(INTEL) ... . £21.50 | om") 51 inches, Double Sided Disk Drive 5U. , 
|= Bulk Prices on Bequest —_ err 
2 HUG ¥A | 
— 5} inches, Single Sided Disk Drive £189.00 
= SHAI 80K we al VISIT OUR NEW BOOKSHOP kkk 2 oe 
a Ist FLOOR OFFICES, TIVOLI CENTRE, — 
aa 2 
| BIRMINGHAM. Tel: 021 707 7170 
| — at NE WBE AR —_ COVENARY RO: ak IRMI (Ud —_ 
Ad —™ a. — aa 


== a, =~ == $= 5 AC ( IRN 


ee 
| EXORCISER COMPATABLE PRODUCTS nee 1 
~ Ass | ““mmea 6502BASEDMICROKIT ....- - 
wows | 9600MPU Module ......-... Be) 2a: £330.00 mm _| SKRAMKIT...---:::-°* 
; 9601 Motherboard(16slot)...............+.-.- £128.65 fp — Sierras aii ee 
semm| 9603 Motherboard tg slot). ieee £73.60 | — sag mala 
we ns) 9602 Card cage (Kit) . gies Ds oes og ev Sane a DY. Rey Se tea Pees 
fre’ 9610 Prototyping Board eet eee ee ee eee NA Boe . . 
mam! 9616 32K EPROM/ROM Module.............. £191.00 >) Se . : 
sueg| 9020 16 port parallel YO with 2 PLA’ 3 Fe eS oa eid ue i 5 
«um | 9620 16 port parallel I/O (with2PIA’s)......... . » £185.00 | cm S100 BUS PRODUCTS - 
8) 9622 Combination Serial/Parallel 1/O Module... .... . £250.00 “| 
sg 9612 Buffered Utility Prototyping Board ...........-. tba. voy SEND FOR LIST 
9627.8 16K RAM Module (470ns 8K bytes) ........ £235.00 — a = a 
wuz] 9627 16K RAM Module (470ns 16K bytes)... . .. .- £360.00 a 
ome ,| 96274 16K RAM Module (300ns 16K bytes) a ae eae £410.00 | —_—_ 
amm | 9630CardExtender........------. BS Gt ah Soe ae Ae r TERMS 
men! 69640 Multiple Programmable Timer... ., £269.40 F . 
9640 Multiple Programmable Timer (Part populated) . £205.00 £10.00), Access and Barclaycard 
ean”! 9650 8 port Duplex serial I/O (with 8x 6850's)... .. £240.50 | mj OfTicral oe De SE ADD 15% VAT. 
wwe! 9650-2 8 port Duplex serial I/O (with 2x 6850's)... . . £207.00 ™ Wee, a d hardware catalogue. 
age 96702 Relay Contact Module ......-------+::5 £275.00 — SEND FOR book list and hardw g 
GAG) Card Mullet... oc eam eee ee ek ee eee : . 
meme) 696102 a2/32 yO Module Beh: et Be ae ee, a 
eee ————— Bahia jj eee r = : 
Ce a — rae  —_—_ ) 
ewiren ALLERS AND MAIL ORDER: 40 Bartholomew Street, Newbury, Berks. Tel: 0635 50505 | sos 
— ata Eee aE 


NewBear? 
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| MICROCOMPUTING L.'s 

















































































aa) CALLERS ONLY: 220-222 Stockport Road, C headle Heath, Stockport. Tel: 061 491 2290 


a division of Newbear Computing Store Ltd. 


